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ABSTRACT 
E x i s t i n g t e s t s o f m u s i c a l a b i l i t y o r a p t i t u d e , w i t h t h e e x c e p t i o n 
o f t h e Seashore b a t t e r y , have l a r g e l y been drawn up f r o m t h e m u s i c i a n ' s 
s t a n d p o i n t . The use o f m u s i c a l m a t e r i a l . . i n t h e c o n s t r u c t i o n o f t e s t 
i t e m s has been a l m o s t u n i v e r s a l ; t h i s approach b e i n g t o a c o n s i d e r a b l e 
e x t e n t t h e r e s u l t o f t h e v i e w t h a t o n l y measurements t a k e n ' i n s i t u ' , 
t h a t i s i n a m u s i c a l c o n t e x t , have any v a l u e . T h i s does n o t a c c o r d 
w i t h t h e p s y c h o m e t r i c p o s i t i o n w h i c h p l a c e s emphasis on t h e p r e d i c t i v e 
v a l u e o f t e s t i t e m s , b u t makes no s t a t e m e n t a b o u t what t h e n a t u r e o f 
i terns must be. 
The p r e s e n t s t u d y i s an a t t e m p t t o c o n s t r u c t a b a t t e r y o f t e s t s 
o f m u s i c a l a p t i t u d e f r o m t h e p o i n t o f v i e w o f t h e p s y c h o l o g i s t . The 
approach i s s i m p l y p s y c h o m e t r i c , and i n v o l v e s t h e use o f e l e m e n t a r y 
s i g n a l d e t e c t i o n , and i n f o r m a t i o n , t h e o r y . The r e s u l t i s a b a t t e r y o f 
t e s t s f o r use w i t h s c h o o l c h i I d r e n between t h e ages o f seven and e l e v e n 
y e a r s . The d a t a f o r r e l i a b i 1 i t y and v a l i d i t y , though by no means 
c o n c l u s i v e , s uggests t h a t such an approach i s v i a b l e . I n a d d i t i o n , 
t h e r e a r e reasons f o r supposing t h a t t h e t y p e s o f m a t e r i a l s e l e c t e d 
have l e s s e x p e r i e n t i a l and c u l t u r a l b i a s t h a n o t h e r t e s t i n g systems. 
The work d e s c r i b e d f a l l s i n t o two main c a t e g o r i e s . F i r s t l y t h e r e 
i s an e x a m i n a t i o n o f e x i s t i n g t e s t b a t t e r i e s , and o f c e r t a i n f a c t o r i a l 
s t u d i e s o f t h e s e b a t t e r i e s . I n t h i s s e c t i o n an a t t e m p t i s made t o d e f i n e 
such terms as 'musical a b i l i t y 1 , ' a p t i t u d e ' , and ' a b i l i t y * . S e c o ndly, 
t h e c o n s t r u c t i o n o f ' a t e s t b a t t e r y i s d e s c r i b e d , t o g e t h e r w i t h c e r t a i n 
e x p e r i m e n t s p e r f o r m e d . T h i s l e a d s on t o t h e d i s c u s s i o n o f t h e r e s u l t s 
o b t a i n e d as a r e s u l t o f a d m i n i s t e r i n g t h e t e s t s t o some 2,000 
s c h o o l c h i l d r e n . I n terms o f r e l i a b i l i t y t h e r e s u l t s a r e comparable 
w i t h e x i s t i n g b a t t e r i e s . The i n d i c a t i o n s f r o m t h e v a l i d i t y d a t a a r e 
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The work described i n the following pages f a l l s broadly 
i n t o two p a r t s . The f i r s t p a rt ( i n v o l v i n g s e c t i o n s 1 arid 2) 
i s mainly t h e o r e t i c a l ; the second ( i n v o l v i n g s e c t i o n s 3 to 5) 
i s an account of c e r t a i n experiments performed. Underlying 
t h i s main d i v i s i o n are the f i v e s e c t i o n s themselves, the con-
tents of which are as follows::-
Section 1 devotes considerable time to the 
consideration of f a c t o r i a l s t u d i e s of t e s t s of 
musical a b i l i t y , and to problems a s s o c i a t e d with 
d e f i n i t i o n . S e ction 2 s t a r t s from a consideration 
of a l l the types of m a t e r i a l a v a i l a b l e f o r use i n 
a new t e s t battery of musical a b i l i t y , and con-
s i d e r s and evaluates each type i n d i v i d u a l l y . 
S e c tion 3 describes experiments leading to the pro-
duction of a f i r s t , p i l o t , v e r s i o n of a new battery 
of t e s t s of musical a b i l i t y . I n s e c t i o n 4» the 
development of the material contained i n the p i l o t 
battery i s described, and the changes" necessary as 
a r e s u l t of administering the t e s t s to over 2y0D0 
c h i l d r e n are discussed. 
Section 5 gives the conclusions from the study as a whole. 
These are f a i r l y b r i e f , and s p e c i f i c . Many accounts of the 
broader i m p l i c a t i o n s of musical research of t h i s type have 
been given by other w r i t e r s , and l i t t l e purpose i s served here 
by r e p e t i t i o n . 
O r i g i n a l l y , the aim of the research was to produce a short . 
battery of t e s t s of musical aptitude f o r use i n schools, which 
might have c e r t a i n advantages i n terms of freedom from c e r t a i n 
c u l t u r a l i n f l u e n c e s . As the work progressed the aims became 
wider, and the o r i g i n a l i n t e n t i o n was to some extent reformulated. 
A l a r g e number of t e s t b a t t e r i e s f o r measuring various aspects 
of musical a b i l i t y already e x i s t , and the mere addition to the 
p i l e of one more battery seemed to some extent superfluous. 
Instead, i t seemed more co n s t r u c t i v e to examine c e r t a i n types 
of new t e s t m a t e r i a l , and to compare these with e x i s t i n g t e s t s 
and measures. F i n a l r e s u l t s would be regarded, mainly as a guide 
f o r f u r t h e r research r a t h e r than as a f a i t accompli. 
The general approach i s psychological, and involves psycho-
metrics, elementary s i g n a l detection, auditory measurement tech-
niques, and other aspects of t h i s d i s c i p l i n e . T h i s i s i n con-
t r a s t to most other work i n the f i e l d of measurement of musical 
aptitudes, where the approach has been b a s i c a l l y musical. The 
end r e s u l t s of the two approaches are perhaps s u r p r i s i n g l y 
s i m i l a r , but there are d i f f e r e n t c r i t e r i a underlying c e r t a i n 
t e s t i n g procedures. The p r i n c i p a l point made by the work i s 
that adequate measures of musical v a r i a b l e s can be constructed 
without the adoption of the c r i t e r i a used by musicians them-
s e l v e s . Whilst the approach adopted i s i n essence a simple 
•job a n a l y s i s ' , based on e x i s t i n g work and c e r t a i n experiments 
performed, i t i s thought that the general l i n e of i n v e s t i g a t i o n 
i s not unsympathetic to the musicians viewpoint. 
I t i s hoped that the research described, and the f i n a l v e r -
s i o n of the proposed t e s t battery, might be of some a s s i s t a n c e to 
teachers of music i n j u n i o r schools; p a r t i c u l a r l y when parents 
seek guidance on the purchase of musical instruments* Note, how-
ever, that nowhere i s the i n t e n t i o n to provide means by which 
c h i l d r e n can be prevented from enjoying music as f a r as t h e i r 
a b i l i t i e s permit. The i n t e n t i o n i s s o l e l y to contribute, i n some 
small way, to the advancement of music i n education. 
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SECTION 1. 
Musical A b i l i t y ; the problem of d e f i n i t i o n . 
Arnold Bentley suggests a p o s s i b l e d e f i n i t i o n of musical 
a b i l i t y as "that c h a r a c t e r i s t i c , or those c h a r a c t e r i s t i c s , 
which d i s t i n g u i s h 'musical' persons from 'unmusical' persons", 
(Bentley, A., 1966), He acknowledges the d i f f i c u l t y of d e f i n -
ing 'musical' as d i s t i n c t from 'unmusical.' Seashore -gives a 
more elaborate d e f i n i t i o n ; "Musical t a l e n t i s not one but a 
hierarchy of t a l e n t s , branching out along c e r t a i n trunk l i n e s 
i n t o the r i c h a r b o r i s a t i o n , f o l i a g e , and f r u i t a g e of the t r e e , 
which we c a l l the musical mind. The normal musical mind i s 
f i r s t of a l l a normal mind. What makes i t musical i s the poss-
ession, i n a s e r v i c e a b l e degree, of those capacities which are 
e s s e n t i a l f o r the hearing, the fee l i n g , the understanding, and 
o r d i n a r i l y , f o r some form of expression of music". Though a 
l i t t l e more d e t a i l e d , t h i s i s fundamentally the same as B e n t l e y 1 s 
d e f i n i t i o n , (Seashore, C. E., 1938). 
On the other hand, Herbert Wing defined i t o p e r a t i o n a l l y , 
i n the following manner; "Many r e s t r i c t the f i r s t term (musical 
a b i l i t y ) to the a b i l i t y to play some musical instrument. But 
the teacher of music uses i t i n a wider sense that includes 
speed i n l e a r n i n g to play, a b i l i t y to perform the ' a u r a l ' t e s t s 
discussed i n the next chapter, and a b i l i t y to c a r r y out such 
musical a c t i v i t i e s as composing", (W.ing, H., 1948)» 
The d e f i n i t i o n s of Bentley and Seashore are c i r c u l a r , 
s i n c e they define musical a b i l i t y i n terms of i t s own existence 
musical a b i l i t y i s an a b i l i t y possessed by people who are s a i d 
to possess i t . We can make some kind of assessment of whether 
a person i s musical or not by taking the consensus of opinion 
of a group of judges or experts, though such methods can be 
u n r e l i a b l e where personal bias or prejudice creeps i n . I f a l l 
that i s required i s the 'diagnosis' of musical a b i l i t y , t h i s 
type of d e f i n i t i o n w i l l serve to some extent. However, i f we 
wish to study i n d i v i d u a l aspects of t h i s a b i l i t y perhaps with 
a view to q u a n t i f i c a t i o n or a n a l y s i s , t h i s kind of d e f i n i t i o n 
i s no longer adequate. Viewed i n t h i s l i g h t the d e f i n i t i o n 
appears l i t t l e more than a name or t i t l e f o r a group of un-
defined and as y e t i n t a n g i b l e phenomena. • 
On the other hand the type of d e f i n i t i o n offered by Wing 
attemps to define musical a b i l i t y i n terms of c e r t a i n tasks 
which can be s a i d to manifest the a b i l i t y . The main d i f f i c u l t y 
here i s that an almost endless l i s t of tasks can be compiled, 
a l l of which can be s a i d to 'have something to do with* musical 
a b i l i t y , but which do not help i n the search f o r a more b a s i c , 
elemental, d e f i n i t i o n . 
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The problems of d e f i n i t i o n are not u n l i k e those encountered 
i n the l i t e r a t u r e on i n t e l l i g e n c e . I n t e l l i g e n c e has been v a r i -
ously described as "the power of combining many separate impres-
s i o n s " (Spencer, 1895)• o r a s ^ e capacity f o r "the elaboration 
of a whole i n t o i t s worth and meaning by means of combination, 
c o r r e c t i o n , and completion of numerous kindred r e l a t i o n s h i p s " . 
(Ebbinghaus, 1897)» or "the a b i l i t y to s e l e c t and maintain a 
d e f i n i t e psychic d i r e c t i o n " . ( B i n e t , 1916) D e f i n i t i o n s i n terms 
of problem so l v i n g , "adaptation to new s i t u a t i o n s " , a b i l i t y to 
l e a r n and many others have been put forward. To a great extent, 
the dilemmas apparent here are analogous to those encountered i n 
attempting to define musical a b i l i t y . Guilford, 1967f s t a t e s MA 
d e f i n i t i o n that s a t i s f i e s the needs of univocal communication must 
contain r e f e r e n t s i n the r e a l world or must point unambiguously to 
something that points to r e f e r e n t s i n the r e a l world". There are 
no such e m p i r i c a l r e f e r e n t s f o r words such as "impressions", "whole", 
"worth", "psychic d i r e c t i o n " and so on. The same a p p l i e s , i n the 
musical f i e l d , to words l i k e " c h a r a c t e r i s t i c " and "musical mind". 
The f i r s t t r u l y operational d e f i n i t i o n of - i n t e l l i g e n c e came 
from Boring, 1923, " . . . i n t e l l i g e n c e as a measurable capacity 
must at the s t a r t be defined as the capacity to do w e l l i n an 
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intelligence'-.test". We can adopt a s i m i l a r approach here and 
define musical a b i l i t y as 'the capacity to do w e l l i n t e s t s of 
musical a b i l i t y * . We need to know, however, what i t i s that 
t e s t s of musical a b i l i t y or aptitude measure, i f indeed they 
measure the same thing a t a l l . Evidence on t h i s point i s by no 
means c l e a r . One of the bette r i n v e s t i g a t i o n s i n t h i s area was 
c a r r i e d out by John McLeish,(1950)• I n t h i s paper three d i f -
f e r e n t t e s t s were examined; Standardised Tests of Musical 
I n t e l l i g e n c e , by Herbert Wing; Measures.:of Musical Talent, 
by C a r l Emil Seashore; arid the Oregon Music D i s c r i m i n a t i o n 
T e s t . Using a f a c t o r - a n a l y t i c approach, McLeish claimed to 
have found the same common f a c t o r i n a l l three t e s t s . This 
common 'musical a b i l i t y ' f a c t o r he c a l l e d Musical Cognition, 
and he defined i t as "the a b i l i t y to recognise and understand 
the nature of changes i n musical or quasi-musical m a t e r i a l s " . 
This d e f i n i t i o n i s important and r a i s e s s e v e r a l points which 
w i l l be r e f e r r e d to l a t e r . 
A d e f i n i t i o n of musical a b i l i t y i n terms of t e s t s of 
musical a b i l i t y ( i . e . that musical a b i l i t y i s that which i s 
measured by t e s t s of musical a b i l i t y ) leads l o g i c a l l y enough 
to the type of study c a r r i e d out by McLeish. The following 
e x t r a c t i s from G u i l f o r d , and r e f e r s to i n t e l l i g e n c e , but the 
argument ap p l i e s equally w e l l i n the present context of musical 
-5 -
a b i l i t y . "We are thus thrown completely on the t e s t s f o r a 
d e f i n i t i o n of i n t e l l i g e n c e , and without proof that one i n t e l -
l i g e n c e t e s t measures the same thing or things as another we 
have as many d e f i n i t i o n s of i n t e l l i g e n c e as there are d i f f e r e n t 
i n t e l l i g e n c e t e s t s " . S i m i l a r l y , i n the f i e l d of musical a b i l i t y , 
we need proof that the e x i s t i n g t e s t s are i n f a c t measures of 
the same thing. The usual way of obtaining evidence on t h i s 
point i s to make f a c t o r i a l s t udies of t e s t s which purport to 
or would appear to, measure c e r t a i n common aspects of musical 
a b i l i t y . Before proceeding f u r t h e r on t h i s point, i t i s neces-
sary to look a t e x i s t i n g musical t e s t s , i n order to determine 
which appear to be t e s t s of aptitude as d i s t i n c t from t e s t s of 
attainment. 
Aptitude and Attainment. 
The term 'musical a b i l i t y * , as used i n much of the l i t e r -
ature, does not d i s t i n g u i s h between aptitude and attainment. 
B r i e f l y , we can describe aptitude as a p o t e n t i a l f o r c e r t a i n 
types of development, regardless of e x p e r i e n t i a l or environmental 
f a c t o r s . Attainment on the other hand, i s something that has 
been acquired as a r e s u l t of the i n t e r a c t i o n between aptitude 
(o r l a t e n t a b i l i t y ) and c e r t a i n environmental conditions more 
or l e s s conducive to the development of the p o t e n t i a l behaviour. 
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Theoreti.c.ally there i s a c l e a r - c u t l i n e s eparating t e s t s of 
attainment from t e s t s of n a t u r a l aptitude, but i n p r a c t i c e 
t h i s i s not so. Whilst i t i s f a i r l y easy to devise teste of 
attainment, based on m a t e r i a l that has been or should have been 
(according to some c r i t e r i o n ) mastered, i t . i s very d i f f i c u l t 
to devise aptitude t e s t s that do not, to some extent, involve 
f a c t o r s of experience or environment. I d e a l l y , a t e s t of 
aptitude should be such that anyone, r e g a r d l e s s of past e x p e r i -
ence, approaches the t e s t with p r e c i s e l y the same advantages 
and disadvantages as anyone e l s e , apart from the c o n s t i t u t i o n a l 
f a c t o r to be measured. No such t e s t has ever been devised; a l l 
we have are various approximations to t h i s s t a t e of a f f a i r s i n 
t e s t b a t t e r i e s that involve greater or l e s s e r degrees of e x p e r i -
ence. 
At the outset, even though no formal d e f i n i t i o n has as y e t 
been offered, i t i s necessary to redefine the term musical 
a b i l i t y i n such a way as to i n d i c a t e i t s p r e c i s e r e l a t i o n s h i p 
with attainment and aptitude. C l e a r l y , the d e f i n i t i o n s offered 
at the s t a r t of t h i s s e c t i o n , i n terms of 'something that musical 
people have', a b i l i t y to play an instrument, a b i l i t y to compose, 
or to perform c e r t a i n musical tasks, and so on, have the two 
concepts i n e x t r i c a b l y bound up together. An easy way of c l a r i -
f y i n g the s i t u a t i o n i s to say that musical a b i l i t y i s something 
t h a t enables a person to perform tasks of the type mentioned, 
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with the i m p l i c i t assumption that i f a person cannot i n f a c t 
perform any of these tasks, there may nevertheless be something 
i n h i s make-up which would enable him to l e a r n such t a s k s . I t 
i s i n t h i s sense that the majority of musicians use the term 
'musical a b i l i t y ' . Teachers remark that a c e r t a i n c h i l d "hasn't 
got an ounce of music i n him", though they have c o n s i s t e n t l y 
poured music i n t o him f o r the preceding three y e a r s ; the i m p l i -
c a t i o n behind a remark of t h i s kind i s that the c h i l d i n question 
i s l a c k i n g something b a s i c , and that t h i s l a c k f r u s t r a t e s a l l 
attempts at musical attainment. On the other hand, B e l l , F, ( f ^ ^ O 
reported that her son, Hugh Lowthiah B e l l , was ' f u l l of music* 
at an age when he had no formal musical s k i l l s of ajny kind. I t 
seems then that experience i n the form of t u i t i o n , and even the 
a c q u i s i t i o n of a c e r t a i n l e v e l of s k i l l , does not n e c e s s a r i l y 
i n d i c a t e the presence of musical a b i l i t y ; and a l s o that i t s 
presence can be detected with confidence before any formalised 
musical t r a i n i n g has taken place. Thus, although a psychological 
d e f i n i t i o n of ' a b i l i t y ' would involve both innate and environ-
mental f a c t o r s , i t appears that the term 'musical a b i l i t y ' has 
been used to denote something much more l i k e 'musical aptitude'. 
With t h i s distinction i n mind we can examine e x i s t i n g t e s t 
m a t e r i a l to t r y and determine what i s orientated towards a t t a i n -
ment, and what towards aptitude. 
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I n some cases i t i s easy to see which t e s t s are attainment 
t e s t s and which are not. For instance, the Kwalwasser Test of 
Music Information and Appreciation can be seen to be, and was 
intended to be, an attainment t e s t . I n t h i s battery, nine types 
of question materialwere used, involving: 1. C l a s s i f i c a t i o n 
of a r t i s t s . 2. N a t i o n a l i t y of composers. 3» Composers of 
famous compositions. 4« C l a s s i f i c a t i o n of composers. 
5« General knowledge of composers and compositions. 6. Tone 
of o r c h e s t r a l instruments. 7« C l a s s i f i c a t i o n of o r c h e s t r a l 
instruments. 8. General knowledge of instrumentation. 
9» General knowledge of musical s t r u c t u r e and form. On the 
other hand, the t e s t battery of C a r l Seashore was c l e a r l y 
intended to be a t e s t of aptitude, i n v o l v i n g t e s t s of an almost 
psycho-physical nature concerning p i t c h , time, i n t e n s i t y , con-
sonance, memory, rhythm. The p o s i t i o n i s l e s s c l e a r with some 
other b a t t e r i e s , however. The Wing Tests f o r example combine 
t e s t s of appreciation with t e s t s of aptitude. T h i s i n i t s e l f 
would present no d i f f i c u l t i e s , i f the two types of t e s t m aterial 
were kept separate, but they are not. Scores f o r both types of 
item are lumped together and an o v e r a l l t o t a l score i s obtained, 
on the b a s i s of which Wing suggests a formula f o r c a l c u l a t i n g 
•musical age* (Approximate musical age = m a r ^ 5^ j a n ( j f r o m -this, 
a 'musical quotient', from the formula, based on I.Q., 
musical age X 100. 
c h r o n o l o g i c a l age 
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This lumping together of scores on a l l parts of the ba t t e r y 
contrasts w i t h Seashore's approach, i n which the d i f f e r e n t sec-
t i o n s of the t e s t are represented separately, each on an i n d i -
v i d u a l histogram. Wing and Seashore represent opposing views 
i n a dispute about the nature of musical a b i l i t y . On the one 
hand Wing sees musical a b i l i t y as being 'unitary* i n nature; 
Seashore ...takes an 'atomistic' point of view. The 'unitary' 
theory states t h a t musical a b i l i t y i s a si n g l e e n t i t y , and t h a t 
the a b i l i t y to perform musical tasks i n general i s dependent 
upon a common underlying a b i l i t y . I t i s generally conceded by 
supporters of t h i s theory, however, that t h i s common underlying 
a b i l i t y i s i n some way 'complex'. Wing, who worked w i t h C y r i l 
Burt, stresses the 'essential oneness' of musical a b i l i t y , basing 
hi s evidence on i n t e r - t e s t c o r r e l a t i o n s . A d e t a i l e d account of 
a f a c t o r i a l study of i n t e r - t e s t c o r r e l a t i o n s i s given i n the 
B r i t i s h Journal o f Psychology,(1941• Pt P* 341» Wing, H. D., 
A F a c t o r i a l Study of Musical Tests.) Other workers who f o l l o w 
t h i s viewpoint include Mursell, and more re c e n t l y , McLeish, 
and Shuter. The opposite point of view i s c r y s t a l l i s e d inSeashore's 
Measures of Musical Talent, which u t i l i s e a ' p r o f i l e ' system of 
scoring w i t h each par t of the t e s t represented i n d i v i d u a l l y . 
The i m p l i c a t i o n behind t h i s approach i s that high scores on one 
section of the t e s t i n no way imply high scores on other p a r t s , 
and that there i s no i n t r i n s i c reason why they should do so. 
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Evidence here is of an opposite nature to tha t adduced by the 
'unitary' t h e o r i s t s , and studies have been performed showing 
tha t i n t e r - t e s t c o r r e l a t i o n s are low. Supporters of t h i s point 
of view include Spearman, Semeonoff, and more r e c e n t l y f 
Arnold Bentley. None of the evidence from e i t h e r side i s con-
c l u s i v e , however, and f u r t h e r evidence along the same l i n e s i s 
l i k e l y t o be l a r g e l y redundant, f o r the f o l l o w i n g reasons. 
A study of the l i t e r a t u r e suggests that theLkind of e v i -
dence produced i s very closely t i e d to the type of tes t s used. 
Thus, evidence f o r the 'uni t a r y ' theory i s drawn l a r g e l y from 
t e s t material based on the 'unitary' theory, and evidence f o r 
the ' s p e c i f i c s ' or 'atomistic!' argument tends to be drawn from 
tes t s based on the 'atomistic* approach. Whether the theory or 
the t e s t came f i ' r s t i s a chicken and egg argument; the point 
i s t h a t one only gets out of a t e s t what i s i n i t to s t a r t w i t h . 
The way i n which d i f f e r e n t viewpoints lead d i r e c t l y to the 
production of t e s t material of c e r t a i n types can be seen c l e a r l y 
from the f o l l o w i n g e x t r a c t s . One of the most formidable pro- • 
tagonists of the u n i t a r y approach was J. L. Mursell, who launched 
a scathing attack on the Seashore Tests, from the viewpoint of 
the 'unitary* school. On t e s t i n g musical a b i l i t y i n general, 
he wrote:"0nly the observations of the subject i n various musical 
s i t u a t i o n s are a guide to the degree to which t a l e n t i s present." 
(Mu r s e l l , J. L., 1937). On s i m i l a r l i n e s Lowery, H,(1932^ w r i t e s , 
" I f i t i s requ i r e d to t e s t f o r the presence of innate musical 
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tendencies, the e n t i r e i s o l a t i o n o f constituent f a c t o r s i n music 
i s not l i k e l y to be of great service; rather ought a f a c t o r 
which i s considered s u f f i c i e n t l y worthy of special a t t e n t i o n 
be brought i n t o prominence w i t h a musical background, the con-
d i t i o n s of the t e s t i n g being therefore analogous to those occur-
r i n g i n musical performance". I t i s i n t e r e s t i n g t o note t h a t 
Lowery devised a series of tes t s r e q u i r i n g subjects to mafce 
judgements about v i r t u a l l y i n t a c t musical s t r u c t u r e s , w i t h no 
attempt t o i s o l a t e separate component a b i l i t i e s . Subjects had 
to compare cadences and make judgements about 1 completeness''or 
"incompleteness*, and there was also a series of tes t s of phrasing 
and of theme r e c o g n i t i o n . (Cadence, 1926. Also B. J. P., 1929, 
Musical Memory). 
On the other hand, Seashore wrote of Mursell's approach, 
" I t i s my humble opinion t h a t no c r e d i t a b l e t e s t of musical 
t a l e n t can be b u i l t on tha t theory". A defence of h i s point of 
view, as exemplified i n h i s t e s t s can be found i n the Music 
Educators Journal, December, 1937* Spearman w r i t e s , on the 
subject of a general music f a c t o r , "Most of a l l perhaps, i t 
might have been expected i n the sphere of music, where not only 
innate i n s t i n c t but also environmental encouragement are incom-
parably more favourable f o r some i n d i v i d u a l s than others. And 
ye t j u s t here the expected broad f a c t o r has been convincingly 
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disproved; the a b i l i t i e s to appreciate, f o r instance, the 
r e l a t i o n o f p i t c h , loudness and rhythm have extremely low 
i n t e r c o r r e l a t i o n s ; no more, i n f a c t , than must be a t t r i b u t e d 
to G* alone". (Spearman, C, 1927). Semeonoff wrote, "The 
s t a t i s t i c a l treatment of the data suggests t h a t i t i s impossible 
to postulate the existence of u n i t a r y musical a b i l i t y " . 
Of the r e s u l t s found by Spearman, Herbert Wing wrote "Spearman's 
opinion was, however, i n the main formed from r e s u l t s obtained 
w i t h the Seashore t e s t s , and his f a i l u r e to f i n d a group f a c t o r 
i s , i n my own opinion due to the doubtful nature of the t e s t s 
used, f o r they d i d not involve appreciation i n any marked degree" 
Semeonoff was also c r i t i c i s e d because h i s tes t s were 'unmusical'• 
The above arguments are i n some cases confused and none i s 
e n t i r e l y convincing; though they i l l u s t r a t e the po i n t t h a t con-
clusions about the 'atomistic' or 'unitary' nature of musical 
a b i l i t y are closely t i e d t o evidence concerning the presence 
£ " or absence of a common f a c t o r i n the i n t e r c o r r e l a t i o n s between 
c e r t a i n types of t e s t i n g m a t e r i a l . I t i s also very clear that 
the r e s u l t s obtained are closely r e l a t e d t o the type of t e s t 
material used i n the study. Thus, Spearman's r e s u l t s are derived 
from the psycho-physical tests of Seashore, which t e s t more or 
* For d e t a i l e d explanation of G, see Spearman and Jones, ¥. 
Human A b i l i t i e s , London, Macmillan, 1950. 
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less d i s c r e t e physical c a p a c i t i e s . Wing's r e s u l t s are based 
on h i s own t e s t battery, i n which variables are often con-
founded. I t i s clear, f o r instance, that he regarded as being 
of a 'doubtful nature' any t e s t which d i d not involve 'apprec-
i a t i o n i n any marked degree'. I t i s d i f f i c u l t to reconcile 
t h i s a t t i t u d e w i t h Wing's suggestion t h a t t e s t s 1 - 3 of h i s 
batte r y (which are not tests of appreciation) can be used i n 
i s o l a t i o n from the r e s t of the t e s t i n c e r t a i n circumstances. 
I t i s doubtful i f f u r t h e r ' f a c t o r i a l studies along the same 
l i n e s as those described, and using the same t e s t m a t e r i a l , 
w i l l be of great help i n suggesting any evidence which might 
c l a r i f y , the s i t u a t i o n , u n t i l c e r t a i n fundamental issues are 
s e t t l e d . 
On the subject of i n t e l l i g e n c e t e s t s , G u i l f o r d points 
out that some common re f e r e n t or s t a r t i n g point' i s essential 
f o r a l l workers involved i n t e s t construction. "Such agree-
ment could be achieved on a purely conventional basis as by 
popular vote or by the imposition of a constant t e s t battery 
by some bureau of standards. A f a r b e t t e r way of achieving 
unanimity of reference would be to f i n d a foundation i n psycho-
l o g i c a l theory t o which by experimental demonstrations those 
who construct t e s t s would f e e l persuaded to assent". I n the 
f i e l d of t e s t i n g musical a b i l i t y , no such foundation e x i s t s . 
I n f a c t the greatest emphasis has been, perhaps, on t e s t pro-
duction w i t h 'experimental demonstration' taking a second place. 
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I n t h i s sense, much of the work by such w r i t e r s as Stumpf, 
Kohler, and Guttman seems to have been l o s t s i g h t o f . 
Evidence from Factor Analysis. 
One of the major problems arises from the tendency of 
workers i n t h i s f i e l d to take data obtained from a p a r t i c u l a r 
approach to t e s t i n g , and then to imply t h a t r e s u l t s can be 
generalised to include other approaches. For example, a com-
prehensive f a c t o r i a l , study was performed by Herbert Wing, on 
hi s own t e s t s . This consisted of three f a c t o r analyses, one 
i n 1936, and a main and a subsidiary study i n 1941* Common 
fac t o r s emerged from a l l the studies, though whether the d i f -
f e r e n t studies produced the same fa c t o r s i s by no means c l e a r . 
Wing's conclusion t h a t there i s a "general a b i l i t y to perceive 
arid appreciate music" must be i n t e r p r e t e d w i t h caution; h i s 
r e s u l t s c e r t a i n l y t e l l us.something about the s t r u c t u r e of h i s 
own t e s t s , but do not necessarily t e l l us anything about the 
construct of musical a b i l i t y , nor about other t e s t b a t t e r i e s . 
S i m i l a r l y , the f i n d i n g that another t e s t battery also y i e l d s 
a common f a c t o r suggests nothing, unless we can show tha t the 
f a c t o r i n question i s i d e n t i f i a b l e as the same one i n both 
b a t t e r i e s . F i n a l l y , i f a-factor emerges, which i s i d e n t i f i a b l e 
i n several b a t t e r i e s , i t must be shown that the f a c t o r i n 
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question i s p e r t i n e n t to the construct i n question, and not 
merely an i r r e l e v a n t by-product, or an a r t e f a c t of measurement 
techniques. I t has already been stated that several variables 
appear to be present i n the Wing b a t t e r y ; f o r instance, tests 
of aptitude and tests of appreciation appear side by side; i n 
the memory t e s t , as w i l l be shown l a t e r , melodic memory and 
p i t c h d i s c r i m i n a t i o n are intermingled; and there are several 
others. I n a re-analysis by Holmstrom, 1963, seven s i g n i f i c a n t 
f a c t o r s were found, but at the end of t h i s no meaningful i n t e r -
p r e t a t i o n was possible as residuals were s t i l l too high. How-
ever, another study by Faulds (1959) found f a c t o r s , using the 
Wing t e s t s , t h a t were comparable w i t h those found, e a r l i e r by 
Wing. On the other hand, Spearman's study of the Seashore Test 
batter y produced a series o f low i n t e r - t e s t c o r r e l a t i o n s . 
Though the.results were s p e c i f i c to the one t e s t , the conclusion 
implied things about musical a b i l i t y i n general, namely th a t the 
existence of a general f a c t o r f o r musical a b i l i t y had been "con-
v i n c i n g l y disproved". 
* The f a c t t h a t t e s t s of appreciation and of aptitude occur 
side by side would not i n i t s e l f matter i f both were 
measuring the same t h i n g . There are reasons to suppose 
that they are not, however. Scores on tests of appreciation 
are f a r more l i k e l y to be a f u n c t i o n of environment or 
experience than scores on c e r t a i n other types of t e s t mat-
e r i a l , and i t has already been suggested that musical a b i l i t y , 
defined i n terms of ' a p t i t u d e 1 , i s not a f u n c t i o n of environ-
ment or experience, (see p. 5)» 
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A comprehensive summary of the main f a c t o r i a l studies of 
musical a b i l i t y i s included i n Shuter's book, appendix I I . 
Unfortunately, very few of the studies described here compare 
complete b a t t e r i e s w i t h other complete b a t t e r i e s . Instead, 
the tendency i s to compare selected items from various bat-
t e r i e s . I n t h i s respect McLeish's study i s the only one com-
paring complete b a t t e r i e s ; h i s f i n d i n g of a common f a c t o r , 
underlying b a t t e r i e s as d i f f e r e n t i n conception as the Wing 
and the Seashore, i s thus doubly impressive. The i d e n t i f i c a t i o n 
of common f a c t o r s underlying complete and undoctored t e s t bat-
teries-." i s l i k e l y to be of more fundamental importance than 
s i m i l a r r e s u l t s obtained from selected sub-tests, where i n i t i a l 
choice might select f o r a s p e c i f i c f a c t o r ; only the former can 
provide convincing evidence f o r a group f a c t o r theory of musical 
a b i l i t y . I n c e r t a i n studies i t would also be most useful i f 
the actual i n t e r c o r r e l a t i o n s between the sub-tests of the t e s t 
examined were included, since i t i s possible to obtain high 
f a c t o r loadings even i f the general degree of r e l a t i o n s h i p bet-
ween the parts of the t e s t i s f a i r l y low. F i n a l l y r on the t o p i c 
of f a c t o r i a l studies i n general, the i n t e r p r e t a t i o n of r e s u l t s 
i s o f ten very d i f f i c u l t i n t h i s f i e l d . On i n t e r p r e t a t i o n , 
Anastasi w r i t e s , "Once the f a c t o r matrix has been computed, 
we can proceed w i t h the i n t e r p r e t a t i o n and naming of f a c t o r s . 
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This step c a l l s f o r psychological i n s i g h t rather than s t a t i s t -
i c a l t r a i n i n g . To learn the nature of a p a r t i c u l a r f a c t o r , we 
simply examine the tes t s having high loadings on that f a c t o r 
and we t r y to discover what psychological process they have i n 
common. The more tes t s there are w i t h high loadings on a given 
f a c t o r , the more c l e a r l y we can define the nature of the f a c t o r " . 
I n the f i e l d of musical a b i l i t y , however, the data from f a c t o r 
analyses i s by no means c l e a r l y defined, with the r e s u l t t h a t 
i n t e r p r e t a t i o n i s rather more d i f f i c u l t . Below i s given a 
b r i e f l i s t of some selected analyses, i n which i t i s d i f f i c u l t 
to see a common 'psychological^process':-
K a r l i n , 1941. 1st f a c t o r : - Drake Memory. 732, 
R e t e n t i v i t y . 625, I n t e r v a l s . 564, P i t c h . 448, Rhythm.443. 
Holmstrom, 1963* 1st f a c t o r : - P i t c h . 59, Memory. 61, 
Rhythm. 54 arid .53, Music marks. 46, Chords. 32 or .28, 
I n t e l l i g e n c e . 27. 
Shuter, I 964 . 1st f a c t o r : - Chords. 753, Memory. 569, 
P i t c h . 470, I n t e n s i t y . 466, Phrasing. 388, Harmony. 296. 
I t i s important t o bear i n mind, when examining data of t h i s 
k i n d , that one person's concept of a p i t c h t e s t , or a harmony 
t e s t , i s not necessarily another's. For example, two sub-tests 
from d i f f e r e n t t e s t b a t t e r i e s might both bear the same name, 
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suchas *I?itch' or 'Memory'. However, the sub-tests might be 
q u i t e d i f f e r e n t i n nature, and may i n f a c t measure d i f f e r e n t 
t h ings. S i m i l a r l y , high f a c t o r loadings on t e s t s from d i f f e r e n t 
b a t t e r i e s are d i f f i c u l t to i n t e r p r e t where the comparable load-
ings have been obtained i n d i f f e r e n t f a c t o r i a l studies. Though 
the loadings are comparable, and the sub-tests have s i m i l a r 
t i t l e s , the f a c t o r loadings might have e n t i r e l y d i f f e r e n t mean-
ings. 
One point does emerge from the f a c t o r i a l studies, however. 
There i s a tendency f o r t e s t s of 'memory', even though these 
are by no means of uniform type, to have high f a c t o r loadings 
on the la r g e s t f a c t o r . This i s important f o r the present study, 
as memory i s seen as being an important f a c t o r i n a l l perceptual 
te s t s of musical a b i l i t y . 
The Study by John McLeish. 
The d i f f i c u l t y of i n f e r i n g psychological processes from the 
f a c t o r analyses performed has led to the formulation of several 
more or less u n s a t i s f a c t o r y d e f i n i t i o n s as to what the common 
f a c t o r might be. I t has been variously described as 'musicality* 
(Holmstrom), 'music fa c t o r * (Faulds), 'musical cognition* 
(McLeish), and simply 'music' (Holmstrom). Several w r i t e r s 
r e f e r to i t simply as a 'general' or"'broad' f a c t o r without 
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f u r t h e r d e f i n i t i o n . (Wing, Vernon) I n the study by John McLeish, 
1968, an attempt i s made to suggest what i n f a c t the common f a c -
t o r might be. This d e f i n i t i o n i s perhaps the only one which 
suggests i n an e x p l i c i t manner what the underlying psychological 
processes are. Musical c o g n i t i o n i s defined as "the a b i l i t y t o 
recognise and understand the nature of changes i n musical or 
quasi-musical materials", followed by the comment, "The size 
and nature of the i n t e r c o r r e l a t i o n s are such that we may be 
c e r t a i n that i f Wing measures musical a b i l i t y so does Seashore". 
(The l a s t sentence seems to be a cautionary one, implying th a t 
even i f we can i d e n t i f y the same f a c t o r i n the two b a t t e r i e s , 
i t i s possible th a t the f a c t o r i s not a 'music f a c t o r ' but some-
t h i n g a r i s n g from s i m i l a r i t i e s i n the nature of the t e s t m a t e r i a l 
i t s e l f , and s p e c i f i c to the t e s t i n g situation.) The two c r u c i a l 
words i n McLeish's d e f i n i t i o n are 'recognise* and 'understand*. 
I t i s by no means clear what i s meant by 'understanding' i n the 
f i e l d of music, and no r e a l attempt w i l l be made here to c l a r i f y 
t h i s problem. The word 'recognise' however has f a i r l y s p e c i f i c 
connotations i n the psychological l i t e r a t u r e . S p e c i f i c a l l y , 
r e c o g n i t i o n i s used as a y a r d s t i c k f o r r e t e n t i o n ; and i t par-
t i c u l a r l y implies the a b i l i t y to pick out c e r t a i n s t i m u l i i n 
the present s i t u a t i o n on the basis of past s t i m u l a t i o n or exper-
ience. Recognition i s i n f a c t a type of memory. 
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Below i s given a table of the r e s u l t s found by McLeish 
i n the study quoted:-
Tests analysed s eparately• Tests t o -
gether. 
F i r s t I n t e l l i F i r s t F i r s t 
Factor. gence. Factor. Factor. 
minus 
I n t e l l i -
gence. 
Seashore Tests. 
P i t c h .62 .22 .59 .66 
I n t e n s i t y .48 .13 .46 .48 
Consonance • 39 .03 .43 .47 
Memory .87 • 32 .87 .82 
Time • 42 .13 .39 .30 
Rhythm .28 •IT .27 .37 
% of t o t a l variance 
29.0$ 3.6% 25.8% 
I I . Wing Tests. 
Chord Analysis .70 .13 .71 .65 
P i t c h Change .76 .23 .76 .78 
Memory .76 .25 .76 .78 
Rhythmic Accent • 54 .30 • 50 •45 
Harmony .66 .39 .60 .66 
I n t e n s i t y .52 .34 .34 .52 
Phrasing .46 .23 .39 .41 
fo of t o t a l variance 
37.3% 45.0% 7.75% 
I I I Oregon Test. 
Appreciation .77 
Nature of Change .66 
Percentage of t o t a l variance 38.8% 
The frequency^with which te s t s of memory co n s i s t e n t l y achieve 
high f a c t o r loadings has already been mentioned. A few workers 
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have a c t u a l l y defined t h e i r main f a c t o r s i n terms of some 
form of memory. For instance Drake (1939) chose t o c a l l 
h i s main f a c t o r 'Memory*; and K a r l i n (1941) used the term 
'Memory f o r Form'. I n the above tab l e the high loadings 
f o r memory are again observable. On the Seashore Tests, 
the memory sub-test has the highest loading of a l l , when 
analysed both separately and i n combination. ' The second 
highest loading i s f o r p i t c h . On the Wing Tests p i t c h and 
memory are j o i n t highest i n f a c t o r loading. Here again, i t 
i s very hard to see what psychological process underlies 
te s t s of memory and of p i t c h , to account f o r these loadings. 
The conclusions that McLeish drew from h i s study were 
b r i e f l y as f o l l o w s : -
1 . "That Seashore was i n e r r o r i n tha t musical 
t a l e n t s are NOT s p e c i f i c i n t h e i r nature, 
i n other words' there i s a group f acto3? of 
musical a b i l i t y . 
J 
2. That Burt was i n error, inasmuch as Wing's piano 
t e s t s , using musical s t i m u l i , measure pr e c i s e l y 
the same fa c t o r s as do Seashore* s l a b o r a t o r y -
contrived psycho-physical 'measures'. 
3. That i n the s t r u c t u r e of musical c o g n i t i o n , 
musical memory, p i t c h d i s c r i m i n a t i o n and a b i l i t y 
to analyse chords have greater weight than the 
a b i l i t y t o discriminate differences i n rhythm, 
time and i n t e n s i t y . " 
I n general one would agree w i t h these conclusions, with the 
f o l l o w i n g reservations:-
- 2 2 -
F i r s t l y , though Seashore's theory of complete s p e c i f i c i t y 
has been disproved by the f i n d i n g of a group f a c t o r of 
musical a b i l i t y , there i s s t i l l considerable s p e c i f i c i t y 
i n the t e s t s . Secondly, though p i t c h d i s c r i m i n a t i o n and 
musical memory have considerable weight i n both t e s t b a t t e r -
i e s , the conclusion that chord analysis i s also a major com-
ponent cannot be substantiated since n e i t h e r version of the 
Seashore Tests contained any chord analysis m a t e r i a l . 
The Analogy w i t h Signal Detection. 
The prominent p o s i t i o n occupied by memory a.nd p i t c h i n 
t h i s study i s duplicated i n many other studies. A b r i e f des-
c r i p t i o n of the nature of the t e s t material used i n c e r t a i n 
studies may help t o throw some l i g h t on why t h i s should be. 
Bearing i n mind the high loadings often found on memory t e s t s , 
and s p e c i f i c a l l y the high loadings found i n the McLeish study, 
we can examine the mater i a l used i n the tests i n the l i g h t of 
the l i t e r a t u r e on memory, and especially short term memory. 
Basic a l l y , there i s no dif f e r e n c e between the 'memory' tes t s 
of Seashore and Wing. Both involve the subject i n l i s t e n i n g 
to a short tune; the tune i s then repeated, but w i t h one 
note a l t e r e d , and the subject i s asked to i n d i c a t e which note 
i n the sequence was d i f f e r e n t i n the second p l a y i n g . There 
are two minor differences i n procedure, namely, Wing used a 
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number of items i n which the two re n d i t i o n s were the same; 
also, w h i l s t Wing used o v e r t l y 'melodic' m a t e r i a l , Seashore's 
* 
material was "purposely selected t o form no melodic l i n e . " 
Viewed as tasks i n short term memory, the two memory tes t s 
are v i r t u a l l y i d e n t i c a l , except th a t they are not matched 
f o r c o d a b i l i t y or length. The processes leading up to a 
correct response are as f o l l o w s : -
The subject hears the f i r s t r e n d i t i o n , and 
holds i t i n shor.t term memory. He hears the second 
r e n d i t i o n and compares each constituent tone, as 
i t a r r i v e s , w i t h h i s 'copy'. When we hears a 
tone which i s discrepant w i t h the copy tone he 
indicates that that p a r t i c u l a r tone has been changed, 
by marking on his paper. I n f a c t , i n making h i s 
answer the subject has, compared two tones, one ,v ,. 
which he hears, and one which i s a memory 'copy' and 
made a decision whether they are 'same' or ' d i f f e r e n t ' • 
There are reasons f o r doubting the implied clear-cut 
di s t i n c t i o n between melodic and non-melodic. I t seems 
more probable th a t there i s simply a continuum of 
c o d a b i l i t y . Gardner, S, w r i t e s , "There are no 
unrelated tones i n music." (School f o r V i o l i n Study 
Based on Harmonic Thinking, Carl Fischer, I n c . N.Y. 
1939). 
- 2 4 -
We can represent t h i s s i t u a t i o n diagramatically, 


































8 Second Tune. 
I n the diagram, numbers i n d i c a t e tonal elements of the tune 
i n two successive presentations. The l e t t e r s 's' and 'D' 
in d i c a t e whether elements are 'same' or ' d i f f e r e n t ' . I f a 
subject c o r r e c t l y selects the two shaded elements as being 
d i f f e r e n t , he has~made a successful p i t c h d i s c r i m i n a t i o n , 
and the remaining material serves simply as i n t e r f e r e n c e . 
An analogy w i t h s i g n a l detection theory presents i t s e l f , 
since we can describe the d i s t r i b u t i o n of 'same' and ' d i f -
f e r e n t ' elements i n the form of a signal to noise r a t i o . 
Wow, i f we compare the two shaded elements above w i t h the 
p i t c h tests used i n the Seashore and Wing b a t t e r i e s , some 
i n t e r e s t i n g comparisons can be. .made which might throw l i g h t 
on why Memory and P i t c h seem to be associated i n the present 
study. The main point i s tha t the s i t u a t i o n represented i n 
-25-
th e shaded p o r t i o n of the above diagram i s also a represent-
a t i o n of the s i t u a t i o n which obtains i n tests of p i t c h d i s -
c r i m i n a t i o n . I n the Seashore P i t c h t e s t , a subject i s presented 
w i t h a pure tone of 500 c, p, s.; t h i s i s followed by a tone 
which the subject has to compare w i t h the f i r s t one, i n d i -
c a t i n g whether i t i s higher or lower than the reference tone. 
I n the Wing Test a s i m i l a r s i t u a t i o n obtains. B a s i c a l l y , two 
consecutive tones are sounded, and the sbuject has to i n d i c a t e 
'up', 'down', or 'same'. • Admittedly, i n the p i t c h tests a 
judgement as to which d i r e c t i o n the change takes i s required; 
t h i s i s not asked f o r i n the memory t e s t s . However, the com-
parison of two stimulus tones, and the i n i t i a l detection of 
any change, i s common to both the p i t c h and the memory t e s t s . 
There are two minor differences i n the procedures. F i r s t l y , 
Seashore c a l l e d f o r much f i n e r l e v e l s of d i s c r i m i n a t i o n , up 
to one two-hundredth of a tone, whereas Wing asked f o r judge-
ments on the tempered scale. (This d i f f e r e n c e i n the l e v e l 
of d i s c r i m i n a t i o n c a l l e d f o r a f f e c t s the present argument i n 
no way whatsoever). Secondly, Wing's compared tones were i n 
f a c t middle notes i n a series of t r i a d s . The e f f e c t s of the 
differences w i l l be as f o l l o w s . The f i n e r l e v e l s of d i s -
c r i m i n a t i o n c a l l e d f o r by any p a r t i c u l a r item w i l l make tha t 
item more d i f f i c u l t than items c a l l i n g f o r less f i n e degrees 
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of d i s c r i m i n a t i o n . We might thus expect a person scoring 
low on the Wing t e s t to score at l e a s t as low ( i f scores 
were comparable) on Seashore's t e s t . On the other hand the 
Wing t e s t i s rendered more d i f f i c u l t since the tones '.\to be 
compared are presented along w i t h other tones. We can ca l l 
these extra tones 'masking' tones,; the e f f e c t of such 
masking tones i s to make d i s c r i m i n a t i o n tasks more d i f f i c u l t . 
This s i t u a t i o n can also be viewed as a sign a l detection prob-
lem, w i t h the r e l a t i o n s h i p of the stimulus tones t o the mask-
i n g tones described i n terms of a sign a l to noise r a t i o . 
(T. Dean Clack, 1967, Ritsma, 1966, B. L. Cardoao, 1967)-
The analogy between the types of t e s t used i n nuisical t e s t 
construction and signal detection i s not j u s t a f o r t u i t o u s 
circumstance: signal detection r e a l l y can provide a body 
of experimental data t h a t can help to provide the body of 
"experimental demonstration" that gives common ground f o r 
f u t u r e t e s t construction. I t could be argued th a t con-
s t r u c t o r s of tes t s of musical s b i l i t y have been to some extent 
i n t u i t i v e l y constructing signatdetection tasks. 
We have already stressed the importance o f 'recognition' 
i n McLeish's study. On the topic of rec o g n i t i o n , D. M. Green 
and J. A. Swets w r i t e , (1966) " I n order t o obtain a more 
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s e n s i t i v e measure of r e t e n t i o n than i s provided by a d i r e c t 
measure of unaided r e c a l l , a v a r i a n t of the recognition 
procedure i s often used. I n one form of the recognition 
procedure, the subject's a b i l i t y t o remember s t i m u l i to which 
he has been exposed i s tested by presenting those s t i m u l i 
intermixed w i t h other s t i m u l i to which he has not been 
exposed, and by r e q u i r i n g him to sta t e f o r each stimulus 
whether i t i s " o l d " or "new", (Woodworth and Schbsberg, 1954) 
The subject, i n e f f e c t , responds "yes" or "no" depending on 
whether or not he thinks the stimulus i s an old one". I n 
f a c t , t h i s describes the Memory Tests of Seashore and Wing 
very accurately, and also t e s t material by many other w r i t e r s , 
i n c l u d i n g Bentley, Drake, Whistler and Thorpe, and others. 
I n f a c t , i f we look at a l l the items from tie t e s t s used i n 
McLeish's study, we can describe them a l l i n terras of sig n a l 
detection tasks; though some are more amenable to t h i s than 
others. Signal-detection theory was developed i n i t i a l l y as 
a method f o r measuring psycho-physical phenomena:; however i t s 
applications are now much wider and a considerable amount of 
work has been done using si g n a l - d e t e c t i o n as a measure of 
r e t e n t i o n . (Egan, 1958* Norman and Wickelgren, 1965* 
Murdock, 1965- Pollack, Galanter and Norman, 19«4)« Since 
* Much emphasis has been given to 1he psycho-physical nature 
of Seashore's t e s t s , as contrasted w i t h the approach of 
workers l i k e Wing. I n a signal detection s i t u a t i o n , 
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we can describe v i r t u a l l y a l l the d i f f e r e n t sub-tests of 
musical a b i l i t y i n terms of signal-detection tasks ( i n the 
McLeish study, only Wing's chord analysis t e s t , of the tonal 
items, i s d i f f i c u l t to f i t i n t o t h i s scheme) i t i s hypoth-
esised here that a l l the t e s t items are i n f a c t concerned 
w i t h the measurement of some aspect of short-term memory, 
and th a t the common f a c t o r found by McLeish i s i n f a c t a 
memory f a c t o r . This hypothesis i s . advanced on the basis of 
the observed correspondence between types of t e s t material 
used i n tes t s of musical a b i l i t y and situations o btaining i n 
signa l - d e t e c t i o n type experiments. I t i s hoped th a t i t w i l l 
be an a i d to understanding b e t t e r the results-'b'f c e r t a i n 
selected f a c t o r i a l studies of music t e s t s . 
I n i n t e r p r e t i n g McLeish's f i n d i n g s i n d e t a i l , the above 
hypothesis can be of help i n the f o l l o w i n g manner. I f we 
look at the tests of Wing and Seashore, we can perhaps observe 
how the highest loadings are obtained on those t e s t s which 
we might expect to have the highest saturations of ' s i g n a l ^ 
detection', and hence of memory. Highest loadings are obtained 
on the 'Memory1 parts of both t e s t s . These items, i n d i v i d u a l l y , 
* Continued from overleaf. 
recognition seems to behave very much i n the manner of a 
psycho-physical v a r i a b l e , however. Green and Swets s t a t e , 
"This memory task i s much l i k e the yes-no task of detection 
i n psycho-physics and, understandably, models of the memory 
process have developed i n p a r a l l e l w i t h models of the detec-
t i o n process. S p e c i f i c a l l y , r e c o g n i t i o n memory has long 
been viewed as a threshold process, " 
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have the longest duration of a l l the 'aptitude' t e s t s , and 
length i s varied w h i l s t 'signal* stays constant, which a f f e c t s 
the d i f f i c u l t y of items. By a l t e r i n g length, the signal-noise 
r a t i o was i n t u i t i v e l y being manipulated. The f a c t that t h i s 
type of procedure was c l e a r l y a measure of memory i s r e f l e c t e d 
i n the names given to tes t s of t h i s type by t e s t constructors. 
The s i m i l a r i t y between the Pi t c h t e s t s , which tend to have 
almost equally high f a c t o r loadings, and the Memory t e s t s , has 
already been pointed out, (p. 21 ) . I n the case of Wing's 
Pi t c h Test the 'noise' takes She form of masking tones ( t h a t 
i s , the int e r f e r e n c e occurs simultaneously w i t h the signal i n 
each presentation, rather than being spaced, i n a temporal 
sense, around the s i g n a l ) ; Seashore's on the other hand i s 
not masked, but c a l l s f o r f i n e r degrees of d i s c r i m i n a t i o n thus 
making decision more d i f f i c u l t . I t i s important t o note t h a t 
only the f i r s t version of the Seashore t e s t contained any t e s t 
of harmony or 'consonance'. I n the revised version t h i s was 
replaced by a t e s t of timbre. McLeish's f i n d i n g s with regard 
to harmony or consonance are thus applicable only to the un-
revised version of the Seashore t e s t s . The only other t e s t s 
i n the two b a t t e r i e s which are i n any way comparable are 
Seashore's t e s t o f consonance and the Wing t e s t of Chord 
Analysis, though 'there are considerable differences here. Of 
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t h e two t e s t s , the Wing loads the more hig h l y on the common 
f a c t o r ; so we would expect, i n view of the present hypo-
thesis, t h a t the Wing t e s t would have more of the charac-
t e r i s t i c s of a task i n recognition memory than the Seashore. 
I t i s f a i r l y easy to see t h a t t h i s i s so. The Seashore t e s t 
of consonance involves the subject i n l i s t e n i n g to two con-
secutively played pairs of notes, ( i . e . a chord of two notes 
i s played; then a f t e r a pause a f u r t h e r chord of two notes 
i s played). The subject must say which p a i r 'blends b e t t e r * . 
The point here i s that 'better' or 'worse' i s a value judge-
ment; and i n an aesthetic sense i t cannot be described as 
a threshold process. The c r i t e r i o n f o r making the judgement 
i s external to both presentations of the stimulus. I n the 
Wing t e s t , the subject must l i s t e n to the presented chord, 
and then by a process i n v o l v i n g tonal imagery, compare a copy 
of the chord as heard w i t h a series of hypotheses about the 
notes i t might contain. The amount of sub-vocal or even 
vocal singing of d i f f e r e n t elements of the chord during the 
performance of t h i s task suggests that a process of hypothesis 
arid acceptance/rejection i s t a k i n g place, ( i t i s possible 
t h a i the subject stores the chord i n short term memory; then 
produces a series of tonal images asking the question, " I s 
t h i s note i n the chord you j u s t heard?"). The c r i t e r i o n f o r 
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answering i s i n t e r n a l i n t h i s case, and we can regard the 
a b i l i t y to perform the task as a threshold process, i n the 
manner of the tes t s of Memory and of P i t c h . 
The remaining tests i n each batter y are e n t i r e l y d i f -
f e r e n t i n conception and purpose. The i n t e n s i t y , time and 
rhythm tests of Seashore are a l l concerned w i t h aspects of 
rhythmic a b i l i t y , which may be d i f f e r e n t from a b i l i t i e s 
measured w i t h tonal m a t e r i a l . Even protagonists of the 
group f a c t o r theory have conceded tha t rhythmic a b i l i t i e s 
may be d i f f e r e n t from tonal a b i l i t i e s . Shuter w r i t e s , "A 
separate f a c t o r of rhythm seems to l u r k i n the shadows of 
several studies where tes t s of p i t c h and memory have been 
h i g h l i g h t e d . Both K a r l i n and Wing acknowledge the possib-
i l i t y of i t s existence. Inspection of many of the cor-
r e l a t i o n studies' shows tha t the tes t s of rhythm seem to be 
the odd man out (McLeish, 1950; Bentley, 1955; Rainbow, 
1965). I n both McLeish's and Wing's f a c t o r analyses, the 
rhythm tests had the lowest loading i n the general musical 
a b i l i t y f a c t o r . I n Franklin's study, the two tests that he 
adapted from Revesz form a.saparate f a c t o r of t h e i r own, 
unrelated to the Wing rhythm t e s t " . The remaining tests i n 
the Wing battery (rhythmic accent, harmony, i n t e n s i t y and 
phrasing) are i n no way comparable w i t h the t e s t s of rhythmic 
a b i l i t y i n the Seashore b a t t e i y . The former are thoroughgoing 
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t e s t s of appreciation, which Seashore's: are pa t e n t l y not. 
Examination of the r e s u l t s obtained by McLeish shows t h a t 
f a c t o r loadings f o r the tes t s described i n t h i s paragraph 
are somewhat lower than f o r the three types of t e s t m a t e r i a l 
which were comparable, ( i . e . p i t c h , memory, consonance). I t 
i s d i f f i c u l t t o account f o r the f a c t t h a t the appreciation 
t e s t s of Wing seem to load more h i g h l y on the f i r s t f a c t o r 
than do the tests of Seashore. However, i f we take the view 
th a t rhythmic a b i l i t y i s a separate e n t i t y from the main 
musical f a c t o r we can account f o r the low loadings obtained 
by Seashore's rhythm t e s t s . The higher loadings on the Wing 
appreciation tests are more d i f f i c u l t to explain; but we 
may note t h a t Franklin's study showed that the Wing rhythm 
t e s t d i d not measure the same t h i n g as h i s own adapted'tests 
which formed a separate f a c t o r of t h e i r own. I t seems l i k e l y 
therefore that the Wing rhythm t e s t does not attempt to 
measure rhythm i n the same way that Seashore's does. I t has 
already been suggested t h a t the common f a c t o r i n musical 
a b i l i t y t e s t s i s an aspect of short- term re c o g n i t i o n memory. 
From the f a c t o r loadings on the Seashore t e s t and Wing t e s t 
found i n McLeish's study, we might also observe that as a 
general r u l e , items which do not involve tonal material tend 
to have lower f a c t o r loadings than those which do. Thus, 
though Wing's appreciation tests do not load as h i g h l y as 
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t e s t s o f memory or p i t c h , they s t i l l have higher loadings than 
Seashore's rhythmic measures, which involve no tonal m a t e r i a l . 
I f we regard the common f a c t o r as being a memory f a c t o r f o r 
material of a tonal nature, then although Wing's l a s t four 
t e s t s involve no i n t e r n a l c r i t e r i o n f o r d i s c r i m i n a t i o n , we 
might expect s l i g h t l y higher loadings on these since they 
involve two compared presentations of tonal m a t e r i a l , whereas 
Seashore's do not involve tonal m a t e r i a l . 
Conclusions from the F a c t o r i a l Studies. 
The main conclusions from f a c t o r i a l studies of musical 
a b i l i t y are not incompatible w i t h the conclusions reached by 
McLeish. I t has been shown that a common f a c t o r i s present, 
even i n tes t s as a t o m i s t i c a l l y o r i e n t a t e d as Seashore's 
batt e r y , and t h i s f a c t o r i s apparently i d e n t i f i a b l e as the 
same one present i n the Wing t e s t s . However, i t i s perhaps 
unjust to say tha t Seashore was wrong on the grounds that h i s 
tests were not mutually exclusive; a considerable degree of 
s p e c i f i c i t y e x i s t s w i t h i n the t e s t s , and there i s evidence t o 
suggest that i n f a c t tonal and rhythmic a b i l i t i e s are more 
or less s p e c i f i c . Neither i s Wing e n t i r e l y vindicated i n h i s 
comment that the Seashore tests were of a "doubtful nature,.... 
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f o r they d i d not involve appreciation i n any marked degree", 
since hi s own appreciation tests were shown to have loadings 
on the common f a c t o r which were without exception lower than 
the loadings on those of his tests which d i d not involve any 
appreciation. 
As f a r asl.test b a t t e r i e s , and the degree to which d i f -
f e r e n t items c o r r e l a t e w i t h the common f a c t o r , are concerned, 
McLeish's conclusions as to what are the p r i n c i p a l 'components' 
of 'musical cognition' are perhaps not e n t i r e l y s a t i s f a c t o r y . 
Certainly, i n the s t r u c t u r e of musical co g n i t i o n , tests of 
p i t c h and of memory seem to give the highest loadings; but 
i t has been suggested here that i n f a c t tests of p i t c h and 
of so-called memory are i n f a c t both t e s t s of memory f o r tonal 
materials, and both can be viewed as tasks i n p i t c h d i s -
c r i m i n a t i o n . The conclusion that chord analysis i s also a 
major component cannot be accepted without comment. Seashore's 
tes t s d i d not contain any items i n v o l v i n g chord analysis; i n 
the f i r s t version of his t e s t s , subjects had to choose the 
p a i r which 'blended b e t t e r * , t h i s being a response to the 
sound created by a fu s i o n of tones, which can i n no way be 
viewed as an a n a l y t i c process. (No t e s t of consonance or 
chord-analysis appeared i n the revised version) Also, when 
the tests were analysed together, Wing's chord analysis t e s t 
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c o r r e l a t e d with the group f a c t o r no more hi g h l y than c e r t a i n 
of h i s appreciation t e s t s . 
Musical A b i l i t y - A Mental Process. 
I n view of the assertion by Green and Swets that recog-
n i t i o n memory can be treated , as f a r as i t s measurement i s 
concerned, as a threshold process, the argument against 
Seashore th a t h i s tests were 'psychophysical' i n nature, w i t h 
the i m p l i c i t assumption that a psychophysical measure was 
inappropriate i n t h i s s i t u a t i o n , needs re-examination. (An 
excellent example of the a p p l i c a t i o n of psychophysical tech-
niques to musical problems i s given i n T r o t t e r , J. R., 1967). 
F i r s t l y , i n s o f a r as Wing's tests are tes t s of rec o g n i t i o n 
memory, they are also psychophysical t e s t s . (This c l e a r l y 
does not apply to h i s appreciation t e s t s , which involve 
external c r i t e r i a ) I t i s necessary therefore t o redefine 
t h i s p a r t i c u l a r attack on Seashore by saying t h a t , i n t e s t i n g 
the merely peripheral functions such as sensory thresholds 
he chose the wrong thresholds, t h i s accounting to some extent 
f o r the rather low v a l i d i t y of c e r t a i n of h i s t e s t s . Further 
evidence f o r t h i s i s provided by the f a c t that Seashore's 
Tonal Memory t e s t , which i s the one t e s t t h a t does i n f a c t 
measure by psychophysical means a c e n t r a l process of memory 
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(as d i s t i n c t from a sensory threshold), has f a r greater 
v a l i d i t y than any other of h i s sub-tests. Psychophysical 
methods then are not iiinappropriate i n themselves. The main 
point must be t h a t musical a b i l i t y i s a mental a b i l i t y and 
not a peripheral capacity, and t h a t whatever method of 
measurement we choose, i t must measure something more than 
simple sensory thresholds i f high v a l i d i t y i s to be.:obtained. 
The f a c t that musical a b i l i t y i s a mental and not a p e r i -
pheral f u n c t i o n i s c r u c i a l from the point of view of t e s t 
construction, and Seashore's pre-occupation w i t h the 'nature 
of the medium' ( t h a t i s , the physical properties of sound) 
l e d him to an approach which concentrated on ways i n which 
1 the physical properties of music were detected by people. As 
a r e s u l t the bulk of h i s t e s t s measure s e n s i t i v i t y to any 
sound stimulus, rather than response to s p e c i f i c a l l y musical 
sounds as d i s t i n c t from noise. Only hi s t e s t of melodic 
memory, of the tonal items, i s s p e c i f i c to musical m a t e r i a l . 
Mursell stressed the e s s e n t i a l l y 'mental* nature of musical 
a b i l i t y , and wrote as f o l l o w s . "This c r u c i a l f a c t , t h a t we 
hear mentally created patterns rather than imposed sensations -
th a t the mind selects and organizes and gives shape to what 
we hear - i s the foundation of a l l musical organization and 
the secret of the expressive p o s s i b i l i t i e s of music". 
(Mursell, J. L., 1937) 
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Further to t h i s , Madison w r i t e s , "Mursell, therefore, sees 
a gap between responses i n v o l v i n g simple sensation and those 
which perceive musical r e l a t i o n s h i p s . This gap, he points 
out, can be accounted f o r only by mental a c t i v i t y which 
functions by means of s e l e c t i o n and synthesis of sound s t i m u l i 
i n the conception of meaningful musical co n f i g u r a t i o n s . 
Throughout h i s whole work Mursell sees great danger i n con-
f u s i n g the laws of the physics of sound w i t h the psychological 
laws governing the perception of musical values expressed 
through the medium of sound s t i m u l i " . And l a t e r , "A c e r t a i n 
school of psychological thought adheres to the assumption 
t h a t , by v i r t u e of the medium of musical expression, musical 
t a l e n t i s c o n t r o l l e d and made possible through s e n s i t i v i t y 
to physical differences of the sound wave. Another school 
of psychological thought regards the true basis of musical 
t a l e n t as being the power of mental synthesis of the materials 
and s t r u c t u r e of music as expressed i n t h i s medium of sound. 
This school does not discount the importance and need f o r 
sensory keenness". 
An Attempt at D e f i n i t i o n . 
Much of the preceding argument has been an attempt to 
f i n d some s o r t of r a t i o n a l e behind studies of musical a b i l i t y 
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t e s t s , and p a r t i c u l a r l y f a c t o r i a l studies.. The hypothesis 
has been put forward t h a t the common f a c t o r found i n many 
studies i s some aspect of short term memory. I n i t i a l l y , 
t h i s hypothesis suggested t o the w r i t e r that i n f a c t the 
short term memory f a c t o r was general; w i t h the i m p l i c a t i o n 
t h a t the common f a c t o r r e f e r r e d to by w r i t e r s as the 'musical 
f a c t o r ' , or 'musical cognition', or something s i m i l a r , was 
i n f a c t nothing to do w i t h music but was a general rather 
than a group f a c t o r . This conclusion was l a t e r r e j e c t e d 
when*experimental evidence was obtained showing that a b i l i t y 
to remember c e r t a i n musical materials d i d not c o r r e l a t e w i t h 
a b i l i t y t o remember other non-musical materials. A common 
f a c t o r f o r musical a b i l i t y , as d i s t i n c t from other a b i l i t i e s 
seems a l i k e l y explanation. I t seems probable, therefore, 
t h a t tests of musical a b i l i t y have i n common a short term 
memory f a c t o r which i s s p e c i f i c to musical materials, and the 
f o l l o w i n g attempt at d e f i n i t i o n i s put forward:-
As measured by t e s t s of musical a b i l i t y , the 
common musical f a c t o r i s a short term memory f a c t o r 
which i s s p e c i f i c t o musical materials. I t enables 
persons to hold i n short term memory c e r t a i n musical 
elements, i n the form of musical images, long enough 
to permit a process of comparison and rec o g n i t i o n of 
subsequent elements to take place. 
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I t i s possible t h a t a separate short term memory f a c t o r 
e x i s t s which i 3 s p e c i f i c to rhythmic, as d i s t i n c t from 
t o n a l , m a t e r i a l s . 
Conclusions from Section 1. 
Accepting the above d e f i n i t i o n as a hypothesis, i t 
remains to propose ways of devising t e s t material that w i l l 
help to assess i t s v a l i d i t y . Very l i t t l e of the e x i s t i n g 
t e s t material can help to throw f u r t h e r l i g h t on the matter, 
since the m a j o r i t y of i t i s f a r too f a c t o r i a l l y complex. 
J. P. G u i l f o r d , 1952, w r i t e s , "Too many experimental var-
iables are f a c t o r i a l l y complex. Rotations and i n t e r p r e t a t i o n s 
would be much s i m p l i f i e d i f each v a r i a b l e were of complexity 
one; t h a t i s , i f i t measured only one common f a c t o r to any 
appreciable extent. This i s an i d e a l that we achieve i n 
t e s t construction only once i n many attempts. There i s l i t t ] e 
excuse f o r t a k i n g almost any variable that i s handy. Such 
variables, where there has been no e f f o r t to r e s t r i c t them, 
are very l i k e l y to measure two or more common f a c t o r s " . 
We have above a d e f i n i t i o n of musical a b i l i t y i n terms 
of short term memory f o r s p e c i f i c materials. I t would be 
advantageous, therefore, i f by manipulating short term 
memory variables we could produce a t e s t battery which, i n 
-40-
view of Guilford's comment, produced s u b s t a n t i a l l y only 
one common f a c t o r . We might then suggest that the common 
f a c t o r was r e l a t e d i n some way to the short term memory 
va r i a b l e . I t would also be most important, i n the present 
context, to show that such a t e s t battery met c e r t a i n 
c r i t e r i a as regards r e l i a b i l i t y and v a l i d i t y . I f such a 
battery gave good r e l i a b i l i t y and v a l i d i t y we might be 
tempted to hypothesise something about the nature of musical 
a b i l i t y i n general, as d i s t i n c t from musical a b i l i t y as 
measured i n the s p e c i f i c t e s t s i t u a t i o n . 
I t has been noted that i n the study by John McLeish, 
moderate loadings on the group f a c t o r were obtained on Wing's 
test s of appreciation. The same f a c t o r also appears i n the 
Oregon Music Disc r i m i n a t i o n Test, which i s e s s e n t i a l l y a t e s t 
of musical ta s t e and appreciation. The point should be made 
that i n such cases high f a c t o r loadings might give a d i s t o r t e d 
impression of the value of c e r t a i n measures. I n the case of 
the Oregon Test, McLeish's r e s u l t s show tha t t h i s t e s t has 
the highest loadings on the common f a c t o r . McLeish concludes, 
that "the Oregon t e s t i s the best measure of musical s b i l i t y , 
i n s o f a r as i t i s most highly saturated w i t h the f a c t o r of 
musical c o g n i t i o n . I n f a c t , the p a r t i c u l a r musical t a l e n t 
measured by the Wing and :Seashore tes t s i s b e t t e r measured 
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by t h e Oregon t e s t , even though t h i s i s a piano t e s t which 
uses c l a s s i c a l p i e c e s " . The Oregon t e s t i n v o l v e s t h e sub-
j e c t i n l i s t e n i n g t o e x t r a c t s from the compositions o f 
'accepted composers'. 'Two r e n d i t i o n s , one o f which i s m u t i -
l a t e d , are p l a y e d , ( a n e a r l i e r v e r s i o n i n which no l e s s than 
f o u r e x t r a c t s were heard was d i s c o n t i n u e d as b e i n g t o o d i f -
f i c u l t ) and t h e s u b j e c t must i n d i c a t e which i s the o r i g i n a l . 
C l e a r l y , s h o r t term memory i s r e q u i r e d i n o r d e r t o compare 
the f i r s t r e n d i t i o n w i t h the second. However, the c r i t e r i o n 
f o r j u d g i n g ' o r i g i n a l ' o r ' m u t i l a t e d ' i s e x t e r n a l t o both 
p r e s e n t a t i o n s , and i n f l u e n c e d by environment and exp e r i e n c e . 
Thus, the f a c t o r o f s h o r t term memory f o r m u s i c a l m a t e r i a l , 
w h i l s t e s s e n t i a l t o t h e t a s k , i s n o t i n i t s e l f s u f f i c i e n t t o 
p e r m i t t h e performance o f the t a s k . Hevner's f i n d i n g t h a t 
her t e s t s d i s c r i m i n a t e d w e l l between psychology s t u d e n t s and 
advanced music s t u d e n t s i s h a r d l y s u r p r i s i n g ; and McLeish's 
h i g h f a c t o r l o a d i n g s do n o t im p l y t h a t t h i s k i n d o f t e s t 
m a t e r i a l i s t h e best f o r i n c o r p o r a t i o n i n a t e s t b a t t e r y . Of 
the Oregon T e s t s , Shuter w r i t e s , "The Oregon Tests have u s u a l l y 
been regarded-as t e s t s o f t a s t e and a p p r e c i a t i o n , as d i s -
t i n g u i s h e d from ear a c u i t y t e s t s . However, a b i l i t y t o p e r -
c e i v e t h e d i f f e r e n c e s between the accepted and d i s t o r t e d 
v e r s i o n i s o b v i o u s l y r e q u i r e d . Moreover,, b u i l d i n g up a 
l i s t e n i n g r e p e r t o i r e o f good music w i t h which t o compare the 
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v e r s i o n s must p a r t l y depend on g e n e r a l a u d i t o r y e f f i c i e n c y " . 
I n t h i s c o n t e x t , Shuter c l e a r l y meant t o i m p l y t h a t these 
t e s t s were t o some e x t e n t a c u i t y measures. The main p o i n t 
however c e n t r e s around the need f o r " b u i l d i n g up a l i s t e n i n g 
r e p e r t o i r e o f good music w i t h which t o compare the v e r s i o n s " . 
Without such a r e p e r t o i r e , t h e a b i l i t y t o d i s c r i m i n a t e 
between the v e r s i o n s i s no h e l p a t a l l i n p e r f o r m i n g the 
t a s k . T h i s c l e a r l y places severe l i m i t a t i o n s on t h e c i r c u m -
stances i n which such a t e s t can be used. I n s h o r t , the 
Oregon t e s t s i n c l u d e a s t r o n g e x p e r i e n t i a l / e n v i r o n m e n t a l . - f a c t o r 
which i s n o t l i n e a r l y independent o f the m u s i c a l f a c t o r . 
I n d e v i s i n g any t e s t m a t e r i a l f o r use i n p i c k i n g out 
p o t e n t i a l m u s i c a l a b i l i t y ( m u s i c a l a p t i t u d e ) , items between 
which the i n t e r c o r r e l a t i o n s are the r e s u l t o f combinations 
o f f a c t o r s such as a p p r e c i a t i o n arid experience/environment 
are best avoided. G u i l f o r d w r i t e s , "There are a number o f 
s i t u a t i o n s i n p s y c h o l o g i c a l i n v e s t i g a t i o n s i n which s p e c i f i c 
and e r r o r v a r i a n c e s a c t u a l l y c o n t r i b u t e t o i n t e r c o r r e l a t i o n s 
where they s h o u l d not be a l l o w e d t o do so". I n s e l e c t i n g 
items f o r any t e s t b a t t e r y i t i s best t h e r e f o r e n o t t o be 
t o o e a s i l y seduced by h i g h f a c t o r l o a d i n g s The p r o o f o f t h e 
pudding l i e s n o t i n t h e r e c i p e , but i n the e a t i n g ; and t h e 
p r o o f o f a t e s t b a t t e r y l i e s n o t i n f a c t o r a n a l y s i s but i n 
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r e l i a b i l i t y and v a l i d i t y . 
S e v e r a l d e f i n i t i o n s o f 'musical a b i l i t y ' have been 
advanced by d i f f e r e n t w r i t e r s . Some o f these are o f l i t t l e 
h e l p i n s u g g e s t i n g ways i n which 'musical a b i l i t y ' might be 
measured o r q u a n t i f i e d . We can d e f i n e musical a b i l i t y as 
something which t e s t s o f musiceJ a b i l i t y measure, however. 
I t then remains t o examine c e r t a i n f a c t o r i a l s t u d i e s i n o r d e r 
t o d i s c o v e r what i t i s t h a t musical a b i l i t y t e s t s measure. 
U n f o r t u n a t e l y , many such s t u d i e s b r i n g t o l i g h t v a r i o u s f a c -
t o r s whose n a t u r e and d e f i n i t i o n i s no more p r e c i s e than t h e 
o r i g i n a l d e f i n i t i o n s o f musical a b i l i t y . 
S e veral s t u d i e s , however, have produced h i g h l o a d i n g s 
on t e s t s o f memory; and a few w r i t e r s have chosen t o i d e n t i f y 
common f a c t o r s as b e i n g some aspect o f memory. A l s o , t h e 
s i t u a t i o n s o b t a i n i n g i n by f a r t h e g r e a t e r p r o p o r t i o n o f t e s t 
b a t t e r i e s a r e exact p a r a l l e l s o f s i t u a t i o n s o b t a i n i n g i n s i g -
n a l d e t e c t i o n experiments; p a r t i c u l a r l y those concerned w i t h 
the measurement o f r e c o g n i t i o n memory, which i s seen as a 
t h r e s h o l d process. The h y p o t h e s i s t h a t m u s i c a l a b i l i t y , as 
measured i n t e s t s , i s i n f a c t a type o f s h o r t term r e c o g n i t i o n 
memory s p e c i f i c t o m u s i c a l o r q u a s i - m u s i c a l m a t e r i a l s , i s p u t 
f o r w a r d . I t remains, t h e r e f o r e , t o see i f , by m a n i p u l a t i n g 
t e s t m a t e r i a l i n accordance w i t h t h e above h y p o t h e s i s , we can 
produce a p i l o t b a t t e r y t h a t s a t i s f i e s c e r t a i n c r i t e r i a o f 
r e l i a b i l i t y and v a l i d i t y . 
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SECTION 2. 
The Form o f . t h e Present Test, and i t s e v o l u t i o n . 
The Proposed B a t t e r y : An O u t l i n e . 
The b a t t e r y o f t e s t s proposed here d i f f e r s i n i t s f u n d -
amentals from e x i s t i n g types o f p s y c h o l o g i c a l l y o r i e n t a t e d 
t e s t s , and a l s o from t h e types o f t e s t m a t e r i a l used by 
musicians and music teachers i n t h e i r s e l e c t i o n procedures. 
The p r e s e n t b a t t e r y c o n s i s t s o f f o u r s u b - t e s t s ; P a r t 1 i s 
s t y l e d melodic memory. The ta s k , as i t was f i r s t envisaged, 
i n v o l v e d l i s t e n i n g t o a s h o r t p i ece o f music ( s t a t i s t i c a l l y 
d e r i v e d ) c o n s i s t i n g o f perhaps f o u r o r f i v e n o t es, and t r y i n g 
t o h o l d .these i n memory. The s h o r t tunes were t o be f o l l o w e d 
by a r a t h e r l o n g e r p i e c e o f tune c o n t a i n i n g t w i c e as many 
no t e s . The t a s k i n v o l v e d l o c a t i n g the s h o r t tune i n t h e 
l o n g e r one. I n genera l terms i t was hoped t o make s u b j e c t s 
r e p o r t ( a ) whether t h e s h o r t tune o c c u r r e d i n t h e l o n g e r one, 
answering "yes" o r "no", and ( b ) make some k i n d o f judgement 
about where t h e s h o r t tune was l o c a t e d w i t h i n t h e l o n g e r one, 
whenever t h e answer t o p a r t ( a ) was "yes". I t was thought 
t h a t a ta s k based a l o n g these broad l i n e s would i n v o l v e t h e 
r e c o g n i t i o n o f t h e o v e r a l l shape o f s h o r t tunes, w i t h o u t 
p l a c i n g undue emphasis on any s i n g l e tone i n the m a t e r i a l used. 
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P a r t 2 o f t h e t e s t b a t t e r y i s c a l l e d P i t c h R e c o g n i t i o n . 
T h i s t a s k , i n c o n t r a s t t o a l l e x i s t i n g t e s t s o f p i t c h , 
demands the l o c a t i n g o f a p r e v i o u s l y heard tone i n one o f 
s e v e r a l d i f f e r e n t sweep frequency t o n e s . Only one o f t h e 
sweep .frequency o r ' g l i d e ' tones would pass through a f r e -
quency the same as th e tone heard a t t h e s t a r t . The emphasis 
here i s p l a c e d on l o c a l i s i n g a g i v e n tone w i t h i n a broad band 
w i d t h ; t h i s c o n t r a s t i n g s h a r p l y w i t h e x i s t i n g p i t c h t e s t s 
which p l a c e a premium on f i n e r types o f p i t c h response, b u t 
do n o t demand ' l o c a l i s a t i o n ' o f the same t y p e . 
P a r t Three o f t h e t e s t b a t t e r y i s an i n t e r v a l measure, t i t l e d 
A u d i t o r y T r a n s p o s i t i o n . As o r i g i n a l l y conceived, s u b j e c t s 
would be presented w i t h two t e m p o r a l l y separated tones o f 
d i f f e r e n t f r e quency. They would then be presented w i t h s e v e r a l 
more p a i r s o f tones, and asked t o p i c k out which o f these 
p a i r s had t h e same t o n a l s e p a r a t i o n as the p a i r f i r s t heard. -
I n o r d e r t o o b t a i n a c o r r e c t answer, s u b j e c t s would have t o 
respond n o t t o t h e a b s o l u t e frequency o f t h e tones used, but 
t o t h e frequency r a t i o o f t h e two tones used. T h i s r a t i o can 
s t a y c o n s t a n t , and be r e c o g n i s a b l e as a c o n s t a n t i n t e r v a l , 
even though t h e a b s o l u t e f r e q u e n c i e s o f t h e tones i n t h e p a i r s 
compared may be very d i f f e r e n t . 
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The f o u r t h p a r t o f the t e s t i s a Rhythm Te s t . This i s an 
att e m p t t o embody i n a s i n g l e s u b - t e s t a complex t a s k which 
can g i v e a good i n d i c a t i o n o f rhyt h m i c a b i l i t y . B a s i c a l l y 
t h e t a s k i n v o l v e s making a match between a steady metre i n 
2/4, 3/4, 4/4» o r 5/5? a n < i a more o r l e s s complex, s u b d i v i d e d 
rhythm. T h i s type o f t a s k i s a very i m p o r t a n t one i n music a l 
performance, which o f t e n demands the r e p r o d u c t i o n o f complex 
s u b d i v i d e d r h y t h m i c p a t t e r n s o v e r l a y i n g a s t a t e d o r i m p l i e d 
steady metre. P a t t e r n s o f t h r e e over f o u r , or two over t h r e e 
a r e f a i r l y common examples o f t h i s . 
I n b r i e f o u t l i n e , t h e above formed t h e b a s i s f o r t h e 
t e s t b a t t e r y , though c e r t a i n o f the tasks changed i n d e t a i l 
as a r e s u l t o f p r e l i m i n a r y t e s t r u n s . I t s h o u l d be noted t h a t 
t h e r e i s no t e s t o f consonance (harmony) i n c l u d e d , nor any 
t e s t t h a t makes use o f consonant m a t e r i a l . A l s o , the t e s t s 
used are i n no way i n t e n d e d t o be a t o t a l coverage o f a l l 
aspects o f mu s i c a l a b i l i t y ; i n p a r t i c u l a r , no account i s 
taken o f m o t i v a t i o n a l f a c t o r s , which are considered beyond 
the scope o f t h i s b a t t e r y . F i n a l l y , t h e rhythm t e s t i s n o t 
an e x h a u s t i v e means o f assessing r h y t h m i c a b i l i t i e s ; r h y t h m i c 
p a t t e r n s can be d e s c r i b e d i n terms o f am p l i t u d e or accent, 
temporal spacing o f elements, and d u r a t i o n o f elements. The 
pre s e n t t e s t i n c o r p o r a t e s o n l y t h e f i r s t two o f these; 
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t h e omission o f d u r a t i o n o f elements i s n o t s e r i o u s because, 
p r o v i d e d temporal s p a c i n g and accent are k e p t c o n s t a n t , t h e 
basic u n d e r l y i n g metre and the imposed complex r h y t h m i c 
p a t t e r n remain e s s e n t i a l l y unchanged even when d u r a t i o n o f 
i n d i v i d u a l elements i s a l t e r e d . On the p o s i t i v e s i d e t h e r e 
are advantages t o u s i n g p u n c t a t e s t i m u l i , n o t t h e l e a s t o f 
which i s c l a r i t y . 
I t remains now t o d e s c r i b e i n some d e t a i l the e v o l u t i o n 
o f these f o u r types o f s u b - t e s t , and t h e reasons why t e s t s 
o f t h i s type were chosen i n p r e f e r e n c e t o o t h e r s . 
Types o f M a t e r i a l A v a i l a b l e . 
The f i r s t f u l l y s t a n d a r d i s e d t e s t s o f mu s i c a l a b i l i t y 
produced i n t h i s c o u n t r y were t h e t e s t s o f M u s i c a l I n t e l l i -
gence devised by H e r b e r t Wing. I n assembling .his b a t t e r y he 
chose t e s t s o f Chord A n a l y s i s (how many notes i n a c h o r d ) , 
P i t c h Change ( d e t e c t i n g change 'up' o r * down' o f one o f t h e 
tones i n two co n s e c u t i v e chords, o r no change), Memory 
( d e t e c t i n g an a l t e r a t i o n o f note i n a s h o r t melody). I n 
a d d i t i o n t o these t h r e e t e s t s he a l s o used f o u r more t e s t s 
o f a r a t h e r d i f f e r e n t n a t u r e , i n which s u b j e c t s had t o make 
val u e judgements o f one type or another. These were Rhythmic 
Accent ( c h o o s i n g t h e b e t t e r r h y t h m i c accent i n two performances), 
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Harmony ( j u d g i n g the more a p p r o p r i a t e o f two h a r m o n i z a t i o n s ) , 
I n t e n s i t y ( j u d g i n g the more a p p r o p r i a t e mode o f v a r y i n g 
loudness-crescendo, deorescendo, e t c . - i n two performances 
o f the same melody), and P h r a s i n g ( j u d g i n g the more appro-
p r i a t e p h r a s i n g - g r o u p i n g o f notes by pauses, l e g a t o and 
s t a c c a t o p l a y i n g , e t c , - i n .two performances). I n a r r i v i n g 
a t t h i s p a r t i c u l a r s e l e c t i o n o f t e s t m a t e r i a l , Wing had 
reason t o r e j e c t c e r t a i n o t h e r methods o f assessment. His 
reasons f o r r e j e c t i o n a r e o f i n t e r e s t , s i n c e i n some cases 
they apply almost d i r e c t l y t o the p r e s e n t s t u d y . 
Wing g i v e s the f o l l o w i n g comprehensive l i s t o f the types 
o f t e s t s s e t by musicians, d i v i d e d i n t o t h r e e c a t e g o r i e s which 
he c a l l s A u r a l Tests, Paper Work, and Performance. ( B. J . P. 
Mon. Supp. XXV I I , 1948.) 
( a ) A u r a l T e s t s : 1. I n t e r v a l s . 
2. Chord A n a l y s i s . 
3. Cadences. 
4« D i s c o r d R e s o l u t i o n . 
5« Key Changes. 
6. Time P a t t e r n D i c t a t i o n . 
7. D i c t a t i o n u s i n g tones: 
( i ) Melodic P a t t e r n D i c t a t i o n , 
( i i ) Harmonic P a t t e r n D i c t a t i o n . 
8. Recognising Music. 
9. Memory. 
( b ) Paper Work: 10. General M u s i c a l Knowledge. 
*12. Rhyth.ni. 
13« Melodic Shape. 
14• Harmony. 
15• F i t n e s s . 
16. C r e a t i v e A b i l i t y . 
* I n t h e r e f e r e n c e quoted above, no i t e m b e a r i n g t h e number 11, 
appears. 
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( c ) Performance: 17• I n t e n s i t y . 
P h r a s i n g . 
Pace (accuracy and v a r i a t i o n ) . 
Emphasis o f a P a r t - i m p l y i n g 
an a p p r e c i a t i o n o f form. 
P i t c h Accuracy - f o r v a r i a b l e 
p i t c h i n s t r u m e n t s , ( a t e s t 
o f a b i l i t y r a t h e r than appre-





I t s hould be noted i n i t i a l l y , t h a t a l l items i n p a r t s 
( a ) A u r a l Tests and ( c ) Performance are i n f a c t a p p l i e d by 
musicians as i n d i v i d u a l r a t h e r than group t e s t s . The success 
which i s achieved w i t h such methods i s perhaps due as. much t o 
t h i s f a c t as t o t h e e f f i c i e n c y o f t h e t e s t s themselves. 
Wing devised a b a t t e r y o f t e s t s , d e a l i n g w i t h almost 
a l l t h e above types o f m a t e r i a l and concluded t h a t n o t a l l 
these •musicians' t e s t s c o u l d be adapted p r o f i t a b l y t o a more 
p s y c h o l o g i c a l l y o r i e n t e d t e s t procedure. Some o f h i s reasons 
f o r r e j e c t i n g c e r t a i n types o f i t e m are sound, and as v a l i d 
today as when they were f i r s t w r i t t e n . C l e a r l y c e r t a i n o f 
the above t e s t s r e l y on e i t h e r past m u s i c a l experience o r 
a c q u i r e d knowledge t o an e x t e n t t h a t makes use i n a s o - c a l l e d 
c u l t u r e f r e e t e s t i m p o s s i b l e . I n t h e f i r s t p l a c e one can 
d i s c o u n t a l l t e s t s demanding answers i n the form o f m u s i c a l 
code, such as note names, time v a l u e s , or any aspect o f 
m u s i c a l n o t a t i o n . Any person w i t h o u t t r a i n i n g i n these s k i l l s , 
o r knowledge o f the terms used cannot hope t o do w e l l i n the 
t e s t s . Even i f p r e l i m i n a r y i n s t r u c t i o n i n these types o f 
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t h i n g s i s g i v e n the s i t u a t i o n i s s t i l l u n s a t i s f a c t o r y s i n c e 
d i f f e r e n c e s between scores c o u l d s t i l l be accounted f o r by 
th e d i f f e r i n g degree t o which s u b j e c t s had mastered t h e 
m a t e r i a l . This argument p r o h i b i t s t h e use o f any type o f 
musical d i c t a t i o n t e s t , items 6 and 7 i n Wing's l i s t ; and 
a l s o i t e m 5 except under very m o d i f i e d circumstances, s i n c e 
t h e concept o f 'key' i s a s p e c i f i c a l l y m u s i c a l one. and we 
cannot s i m p l y ask our s u b j e c t s t o i n d i c a t e when 'a key change 
takes p l a c e ' o r s i m i l a r . Care must a l s o be taken t h a t any 
items chosen do n o t f a v o u r c e r t a i n i n d i v i d u a l s over o t h e r s 
i n r e s p e c t o f s p e c i f i c a l l y m u s i c a l experience, or o f more 
general home background which i n i t s e l f can l e a d t o d i f f e r e n c e s 
i n m usical c o n t a c t o r experience. Much care must be e x e r c i s e d 
i n s a t i s f y i n g t h i s requirement as i n f l u e n c e s here are much 
more i n s i d i o u s , and almost a l l types o f m a t e r i a l w i l l be 
i n f l u e n c e d a t l e a s t t o some degree by c u l t u r a l / e n v i r o n m e n t a l 
i n f l u e n c e s . Items 3, 4, 5» 8, 10, 15, 18 and 20 are a l l 
l i k e l y t o be i n f l u e n c e d i n marked degree by these f a c t o r s , 
even i f t e s t s are m o d i f i e d t o minimise such e f f e c t s . 
I t e m 3, cadences, f o r example i s p a r t i c u l a r l y l i a b l e t o 
be a f f e c t e d by l e a r n i n g , e s p e c i a l l y when s u b j e c t s are;asked 
t o make judgements about 'completeness' o r 'incompleteness'. 
The Lowery cadence and phrase t e s t s have been mentioned i n an 
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an e a r l i e r c h a p t e r . Of these t e s t s Shuter says; "Cadence 
t e s t s are d i f f i c u l t t o apply t o s u b j e c t s w i t h o u t m u s i c a l 
t r a i n i n g owing t o t h e d i f f i c u l t y o f d e s c r i b i n g them and 
because, i n any case, two chord cadences pres e n t a c e r t a i n 
a m b i g u i t y o f key'. Wing a l s o found these t e s t s u n s a t i s f a c -
t o r y f o r t h i s reason and a l s o the f a c t t h a t i n h i s e a r l y 
b a t t e r y he found them too easy; these two f a c t s are a d m i t -
t e d l y a l i t t l e d i f f i c u l t t o r e c o n c i l e . 
Item 4, d i s c o r d r e s o l u t i o n , i s a l s o u n s a t i s f a c t o r y . 
E a r l y t h e o r i e s o f h e a r i n g i m p l i e d t h a t p a r t s o f t h e i n n e r 
ear a c t e d s i m p l y as n a t u r a l r e s o n a t o r s . 'The ear i s a t i n y 
* 
piano' w r o t e Mrs. Spencer Curwen. Helmholtz a l s o c l e a r l y saw 
t h e b a s i l a r membrane as an e l a s t i c body which operated a f t e r 
t h e f a s h i o n o f one o f h i s r e s o n a t o r s ; 'the sonorous 
v i b r a t i o n s o f the a i r i n the o u t e r a u d i t o r y passage are 
f i n a l l y t r a n s f e r r e d t o the membranes o f the l a b y r i n t h . . . . ' 
( Sensations o f Tone, Chapt. V I , P a r t l ) These e a r l y t h e o r i e s 
l e d , n a t u r a l l y enough, t o c e r t a i n views on t h e s u b j e c t o f con-
sonance and dissonance; Hemholtz f o r i n s t a n c e w r i t e s (pp 330) 
* Mrs. 3". Spencer Curwen; Psychology A p p l i e d t o Music 
Teaching. London: J. Curwen & Sons L t d . (No d a t e ) 
" I f t h e eye i s a l i t t l e camera, the ear i s a t i n y piano,., 
a piano w i t h a keyboard f o r the a i r t o p l a y upon, w i t h 
11,000 s t r i n g s behind t h e keyboard, and w i t h a damper t o 
s t o p t h e movement o f the s t r i n g s a f t e r they have sounded", 
pp 21, Mind and Body. 
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'When voi c e s move f o r w a r d m e l o d i c a l l y i n p a r t mussic, t h e 
general r u l e i s t h a t they must form consonances w i t h each 
o t h e r . For i t i s o n l y as l o n g as they are consonant, t h a t 
t h e r e i s an u n i n t e r r u p t e d f u s i o n o f t h e c o r r e s p o n d i n g aud-
i t o r y s e n s a t i o n s . As soon as they are di s s o n a n t t h e i n d i -
v i d u a l p a r t s m u t u a l l y d i s t u r b each o t h e r , and each i s a 
hindrance t o t h e f r e e motion o f the o t h e r . To t h i s e s t h e t i c 
reason must be added t h e p u r e l y p h y s i c a l c o n s i d e r a t i o n , t h a t 
consonances cause an agreeable k i n d o f g e n t l e and u n i f o r m 
excitement t o t h e ear which i s d i s t i n g u i s h e d .by i t s g r e a t e r 
v a r i e t y from t h a t produced by a s i n g l e compound tone, whereas 
the s e n s a t i o n caused by i n t e r m i t t e n t dissonances i s d i s t r e s s -
i n g and exhausting* . One o f the more i n t e r e s t i n g t h i n g s 
about t h i s e x t r a c t i s t h e i m p l i c i t assumption t h a t sounds can 
i n f a c t be r e a d i l y c l a s s i f i e d , even w i t h complete d i s r e g a r d 
t o any c o n t e x t , as 'consonant' o r ' d i s s o n a n t * . Modern views 
on t h e f u n c t i o n o f t h e c o c h l e a r and the b a s i l a r membrane 
suggest t h a t t h e above are an o v e r - s i m p l i f i c a t i o n , (von Bekesy, 
1960; W h i t f i e l d , 1967). Two pieces o f ex p e r i m e n t a l evidence 
may p r o v i d e f o o d f o r thought h e r e : - J . H. Dewson ( u n p u b l i s h e d ) 
used monkeys i n an operant s i t u a t i o n i n which they c o u l d hear 
two continuous pure tones. They were t a u g h t t o move a l e v e r 
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by which means they c o u l d vary t h e i n t e r v a l between the tones, 
a t a s k i n which they a c q u i r e d a c e r t a i n s k i l l . Attempts were 
made t o see i f t h e monkeys p r e f e r r e d any i n t e r v a l s over o t h e r s . 
I n f a c t no p r e f e r e n c e s were shown, and no evidence c o u l d be 
o b t a i n e d t o suggest t h a t they found s o - c a l l e d 'dissonances' 
any more e x h a u s t i n g o r d i s t r e s s i n g than s o - c a l l e d 'consonant' 
i n t e r v a l s . The s u g g e s t i o n here i s perhaps t h a t the p e r c e p t i o n 
o f consonance and dissonance i s based on something o t h e r than 
n a t u r a l processes a t a c o c h l e a r l e v e l as suggested by Helmholta. 
A l s o , work by A. Hickman ( u n p u b l i s h e d Ph.d. t h e s i s , Manchester) 
p o i n t s t o a s i m i l a r c o n c l u s i o n . I n one o f h i s experiments, 
s u b j e c t s were p l a y e d v a r i o u s chords and asked t o i n d i c a t e how 
many separate tones made up each chord. However, the chords 
were compounded o f mixed pure (sine-wave) and complex tones . 
The complex tones were s y n t h e s i s e d from phase l i n k e d pure 
tones, a t f r e q u e n c i e s i d e n t i c a l t o the expected n a t u r a l o c c u r -
rence o f fundamental and upper p a r t i a l s . S ubjects r e p o r t e d 
more tones t o be p r e s e n t when the complex tones were used than 
when o n l y s i n e wave tones were p r e s e n t . The i m p o r t a n t p o i n t 
i s t h a t he found h i s ' r e s u l t s u n a f f e c t e d by t h e s y n t h e s i s i n g 
o f tones i n which t h e a r t i f i c i a l upper p e r t i a l s d i d n o t c o r r e s -
pond t o t h e n a t u r a l harmonics o f t h e fundamental. I f any p a r t 
o f the a u d i t o r y system operated, as f a r as consonance/dissonance 
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i s concerned, i n the f a s h i o n o f a f r e e r e s o n a t i n g body, then 
more tones s h o u l d be heard f o r t h e tones w i t h t h e ' f a l s e 
harmonics' t h a n f o r tones compounded from ' t r u e ' harmonics. 
T h i s d i d n o t take p l a c e . 
I n the absence o f any c o n v i n c i n g evidence t h a t consonance/ 
dissonance stems from w i t h i n the system, we must assume t h a t 
i t comes from o u t s i d e t h e system. I n t h i s case, e x p e r i e n t i a l 
and l e a r n e d f a c t o r s w i l l have '.an i n f l u e n c e . There i s m u s i c a l 
evidence t o suggest t h a t t h e concept o f consonance i s very 
much i n f l u e n c e d by c u l t u r a l f a c t o r s , and the c l i m a t e o f com-
p o s i t i o n a t v a r i o u s epochs. The use o f n a t u r a l and f l a t t e d 
sevenths i s common nowadays; a l s o f l a t t e d f i f t h s ( f sharp i n 
a 'c major' chord f o r i n s t a n c e ) can be regarded as p l e a s a n t 
harmonic v a r i a t i o n s . There are a hos t o f o t h e r chord p o s i t i o n s 
t h a t i l l u s t r a t e t h i s , and even whole chords made up e n t i r e l y 
o f tones w i t h competing upper p a r t i a l s are acce p t a b l e as t r u e 
and good examples o f harmony. C e r t a i n l y t h ey are n o t t h e d i s -
t r e s s i n g , e x h a u s t i n g experiences t h a t Helmholtz suggests. I n 
summary, then, t h e s t e p from consonance t o dissonance i s n o t 
the s i m p l e one i t might f i r s t appear, and can n o t be adequately 
e x p l a i n e d i n terms o f beats between upper p a r t i a l s . Experience 
o f , and exposure t o , developed types o f harmony leads t o 
in c r e a s e d ' t o l e r a n c e ' f o r t h e new forms, and what was d i s s o n a n t 
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y e s t e r d a y i s n o t so today. Thus any t e s t depending on an 
assumed c l e a r - c u t d i s t i n c t i o n between consonance and d i s -
sonance ( c o n c o r d and d i s c o r d ) i s u n l i k e l y t o prove s a t i s f a c -
t o r y , and w i l l be i n h e r a n t l y c u l t u r e b i a s e d . 
Item 5t Key Changes, i s u n s a t i s f a c t o r y s i n c e t h e con-
cept o f key i s a p u r e l y m u s i c a l one and non-musicians can be 
expected t o have o n l y a very poor n o t i o n o f what key i s . We 
cannot t h e r e f o r e ask them t o i n d i c a t e when key changes take 
p l a c e . As a l r e a d y s t a t e d p r e l i m i n a r y i n s t r u c t i o n i n t h e 
musica l t e r m i n o l o g y i s n o t d e s i r a b l e . A l s o the concept o f 
key, bound up i n t i m a t e l y w i t h t o n a l i t y and s h i f t s about t o n a l 
c e n t r e s i s not one t h a t can be t a u g h t i n f i v e minutes p r i o r 
t o t e s t a d m i n i s t r a t i o n . B r i e f l y then, many s u b j e c t s would 
c e r t a i n l y be u n c l e a r as t o what p r e c i s e l y they were supposed 
t o be l o o k i n g f o r . On t e s t s depending upon d e t e c t i o n o f key 
change, Wing w r i t e s , 'The t e s t on key change, gave 
r e s u l t s which showed a s a t i s f a c t o r y s c a t t e r and which i n d i c a t e d 
t h a t i t had promise o f b e i n g a good d i a g n o s t i c t e s t . However, 
i t appeared e s s e n t i a l t o g i v e a s h o r t i n t r o d u c t o r y l e s s o n 
which i n c l u d e d p r a c t i c e w i t h s u i t a b l e examples, b e f o r e a p p l y -
i n g the t e s t , i n o r d e r t o make c l e a r t o the l i s t e n e r s e x a c t l y 
what was r e q u i r e d o f them. This c o n s i d e r a b l y lessened i t s 
v a l u e as a p s y c h o l o g i c a l t e s t , and i t was t h e r e f o r e r e j e c t e d 1 . 
(PP 48). 
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The i m p l i c a t i o n s o f teste a l o n g the l i n e s o f Number 8, 
R e c o g n i s i n g Music, a r e s u r e l y v e r y c l e a r . T h i s t y p e o f t e s t 
can n o t be viewed i n any way as one o f a b i l i t y o r a p t i t u d e ; 
b u t o n l y as a t e s t o r measure o f pa s t experience. Wing makes 
the p o i n t t h a t t e s t s o f t h i s t y p e 'were found t o be p a r t i c u l a r l y 
s u b j e c t t o t h e e f f e c t o f o p p o r t u n i t y ' . As f u r t h e r evidence he 
p o i n t s o ut t h a t l i t t l e agreement was found between measures o f 
t h i s t y p e and scores on more s a t i s f a c t o r y t e s t m a t e r i a l . He 
concludes t h a t they were 'pr o b a b l y i n e f f i c i e n t ' , (pp 44) 
The e f f e c t s o f home environment upon m u s i c a l o p p o r t u n i t y have 
a l r e a d y been mentioned. 
Much o f what has been s a i d about Test No. 8 can be a p p l i e d 
t o Test 10, General M u s i c a l Knowledge. Though i n some s i t -
u a t i o n s , t e s t s o f t h i s t y p e may have undoubted v a l u e (as i n 
as s e s s i n g p r e v i o u s m u s i c a l experience) i n t h e p r e s e n t c o n t e x t 
they have no p l a c e . 
The i d e a o f f i t n e s s ( i t e m No. 15) i s c l o s e l y bound up 
w i t h much t h a t has been s a i d a l r e a d y . The making o f ju d g e -
ments about t h e f i t n e s s o r a p p r o p r i a t e n e s s o f c e r t a i n aspects 
o f a performance i m p l i e s t h a t t h e person making the judgement 
has a background knowledge, based on p r e v i o u s experience, 
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against which he can make h i s judgement. Without such a 
background, the s i t u a t i o n i s meaningless. Any value judge-
ment, i f i t i s to be u s e f u l , demands such a stor e of exper-
i e n c e s . B a s i c a l l y , a t e s t of t h i s nature merely measures the 
correspondence between the s u b j e c t i v e views of the te s t e e 
and the s u b j e c t i v e views of informed judges. The d i f f i c u l t y 
here i s that the musical b a s i s upon which the experts make 
t h e i r judgements i s very highly c u l t u r e s p e c i f i c What i s 
• f i t * i n European music i s not n e c e s s a r i l y f i t i n the music 
of o t h e r . c u l t u r e s . For example, the Western concept of key, 
or-of cadence, cannot be generalised i n any way to Indian 
music. The whole concept of t o n a l i t y i n Indian music i s d i f -
f e r e n t , such that Western l i s t e n e r s hear the music from an 
e n t i r e l y d i f f e r e n t tonal centre than the Indian l i s t e n e r , 
( i . e . i t i s played i n a key d i f f e r e n t to the one we think i t 
i s i n ) . The i n t e r v a l s i n the s c a l e (mode) are a l s o d i f f e r e n t 
from the Western system based on the tempered s c a l e . These 
are, however, extreme d i f f e r e n c e s between the two c u l t u r e 
patterns, arid it-might be argued that such t e s t s could never-
t h e l e s s work quite adequately vrithin a s i n g l e c u l t u r e , or 
between c u l t u r e s with some moderate degrees of d i f f e r e n c e . 
This a l s o i s u n l i k e l y to be the case s i n c e j even wi t h i n a 
s i n g l e c u l t u r e , there are s u b - c u l t u r a l d i f f e r e n c e s that render 
7 
t h i s type of item s t i l l unworkable. Shuter (1964) r e l a t e d 
the Wing scores of I89 j u n i o r musicians from the Boyal 
Marines School of Music to the socio/economic l e v e l of the 
fat h e r ' s occupations. Musicians whose fath e r s were rated 
as being i n the highest s o c i a l c l a s s gained over twice as 
many scores i n the two top c l a s s e s of the Wing Tests as those 
whose f a t h e r s came from the lowest s o c i a l c l a s s . The findings 
on t h i s point are by no means unequivocal, but Shuter ('1949) 
sums up the s i t u a t i o n as f o l l o w s : - '(Kainbow) found that the 
c o r r e l a t i o n between socio-economic s t a t u s and home environment 
was about .3. This would confirm the everyday observation 
that there i s a tendency f o r musical a c t i v i t y i n the home to 
be r e l a t e d to socio-economic s t a t u s but that higher s o c i a l 
s t a t u s and a regard f o r music do not always go together' . 
Generally we can s a f e l y say that c h i l d r e n of parents i n higher 
s o c i a l orders stand a bett e r .chance of being exposed to more 
. s a t i s f y i n g forms of music than c h i l d r e n of parents who are 
manual workers or s i m i l a r ; perhaps through encouragement to 
l e a r n an instrument, devoting funds to the purchase of s u i t a b l e 
instruments, v i s i t s to theatres or concerts, or p a r t i c i p a t i o n 
i n l o c a l groups of various types. 
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I n addition, d i f f e r e n t people prefer, and are subje c t 
to, many d i f f e r e n t types of music w i t h i n our c u l t u r e . Some 
may pr e f e r to l i s t e n to c l a s s i c a l music, others to 'pop' 
music, other to 'folk' and others to nothing i n p a r t i c u l a r . 
This creates great d i f f i c u l t i e s i n the d e v i s i n g of ' f i t n e s s ' 
t e s t s which are equally appropriate to a l l forms. ' I do not 
l i k e c l a s s i c a l music because i t i s boring and miserable'; 
most music teachers must have heard something s i m i l a r to 
that s a i d by t h e i r young charges from time to time. Faced 
with such a remark we tend to put down the l a c k of p a r t i a l i t y 
to what we regard as superior forms to la c k of s u f f i c i e n t and 
proper exposure to, and experience of, such forms. Note, 
however, that Herbert Wing w r i t e s ; 'Jazz music was not 
included, as t h i s would be u n l i k e l y to y i e l d examples of 
r e a l l y good harmony, and would waste the ch i l d r e n ' s 
time i f they were l i s t e n i n g to poor music*. Perhaps we can 
put t h i s a t t i t u d e down to s i m i l a r reasons. C e r t a i n l y the 
choice of one type of music to the v i r t u a l e xclusion of a l l 
others cannot be j u s t i f i e d i n these terms. I n t h i s instance, 
the author's sense of ' f i t n e s s ' does not extend beyond the 
f i e l d of c l a s s i c a l music, and i n judging j a z z he s u f f e r s 
from e x a c t l y the problem described above; c e r t a i n l y the 
g e n e r a l i s a t i o n that j a z z contains l i t t l e , i f anything, of 
harmonic i n t e r e s t and i s generally 'poor* cannot be sub-
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s t a n t i a t e d . The reasons f o r not using t e s t s of t h i s type 
then are twofold. F i r s t l y , there are w i t h i n any s o c i e t y 
d i f f e r e n t su;b-cultural groups who can be to some extent 
d i f f e r e n t i a t e d i n terms of musical experience; and secondly, 
even w i t h i n s u b - c u l t u r a l groups d i f f e r e n t people have d i f -
f e r e n t preferences, and opportunities. Thus, without r i g -
orous s e l e c t i o n procedures we cannot ensure that any sample 
of people have a common store of musical experiences on the 
b a s i s of which to make value judgements concerning f i t n e s s 
or appropriateness. 
Item 18, Phrasing, cannot be used f o r many of the reasons 
given above. That i s , good or bad phrasing, or c o r r e c t or 
i n c o r r e c t phrasing, i s under the i n f l u e n c e of s u b j e c t i v e 
opinion, based on what i s normal or...habitual within any c u l -
t ure. Also, when applied as a group t e s t the s i t u a t i o n becomes 
almost the same as i n items i n v o l v i n g f i t n e s s . C e r t a i n l y , 
anyone not f a m i l i a r with the type of m a t e r i a l used i n e x i s t i n g 
t e s t s of t h i s type i s at a d i s t i n c t disadvantage. Note that 
Seashore has described the use.of glissando by negro s i n g e r s . 
This i s used as an a e s t h e t i c ornament; many Western musicians 
would tend to regard such s l u r r i n g of sung notes as slovenly 
or i n bad t a s t e . S i m i l a r l y , the conception of what i s accept-
able, or even d e s i r a b l e , i n t r a d i t i o n a l j a z z , or some other 
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type of music, might c l a s h sharply with a c l a s s i c a l musician's 
conception. 
Item 20 , Emphasis of a Part, i s described as implying an 
appreciation of form. Tests i n v o l v i n g appreciation, or d i s -
crimination between good and bad form, demand previous e x p e r i -
ence of analogous s i t u a t i o n s , or a s t o r e of musical experiences 
s u f f i c i e n t l y l a r g e to allow the formation of concepts of good 
or bad form. Also, the t e s t i n g methods advocated by the 
present w r i t e r are i n no way intended to be measures of appre-
c i a t i o n , so items of t h i s type cannot be included. 
I n the l i g h t of the above arguments, only ten types of 
item emerge from Wing's o r i g i n a l l i s t of 21 as being s u i t a b l e 
f o r development i n a psychological t e s t b a t t e r y . These are 
items 1 ( i n t e r v a l s ) , 2 (chord a n a l y s i s ) , 9 (memory), 12 (rhythm), 
13 (melodic shape), 14 (harmony), 16 ( c r e a t i v e a b i l i t y ) , 
17 ( i n t e n s i t y ) , 19 (pace), and 21 ( p i t c h a c c u r a c y ) . There i s 
a f a i r correspondence between t h i s short l i s t and the l i s t 
from which Wing drew h i s f i n a l t e s t battery. Note, however, 
that no t e s t of phrasing i s present i n the l i s t , though t e s t s 
of phrasing were used by Wing, and a l s o Lowery ( 1 9 2 9 ) ; and 
that item 1 , i n t e r v a l s , i s retained even though t h i s test-was 
r e j e c t e d at a l a t e stage by Wing. I t i s u s e f u l to remember 
that i n d e r i v i n g h i s own short l i s t , Wing did a comprehensive 
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t e s t i n g of a l l types of musical t e s t s , and'/produced a quantity 
of s t a t i s t i c a l data on the b a s i s of which much of h i s r e j e c -
t i o n procedures were c a r r i e d out. Altogether, he used twenty-
s i x d i f f e r e n t t e s t s i n h i s preliminary survey, and i n so doing 
provided an invaluable b a s i s f or other researchers to work on. 
S e l e c t i o n of Items f or Use i n the Present Battery. 
The i n i t i a l l i s t of 21 types of t e s t i n g m a t e r i a l has 
been reduced to ten; mainly on c u l t u r a l , environmental or 
e x p e r i e n t i a l grounds. S t a t i s t i c a l evidence on t h i s i s provided 
by Herbert Wing, and more d e t a i l e d examples of t h i s w i l l be 
given l a t e r . However, the r e s t r i c t i o n s imposed on group t e s t s 
i n terms of length and time a v a i l a b l e make even a battery of 
ten items too long to be workable i n the present context. I t 
was thought d e s i r a b l e therefore to reduce f u r t h e r the number 
of items s i n c e ( a ) a tes«t u t i l i s i n g a l l the ten remaining 
items would be too long, and (b) there are reasons to suppose 
that not a l l the ten items are completely s a t i s f a c t o r y as 
p o t e n t i a l t e s t m a t e r i a l . The reduction i n the number of items 
took place i n the following manner:-
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B r i e f l y , reduction took place on the ba s i s of three 
sources of information: 
1. Types of item contained i n e x i s t i n g t e s t s 
and measures, and information on the 
de r i v a t i o n of such items. 
2. The l i t e r a t u r e on the psychology of music, 
and the more s p e c i f i c l i t e r a t u r e on the 
function of the ear and experiments i n 
hearing. 
3« A survey c a r r i e d out by the present w r i t e r 
on a sample of high grade musicians and 
music teachers to f i n d out what musical 
a b i l i t i e s they thought most pertinent to 
the performance of c e r t a i n s p e c i f i c 
musical t a s k s . 
On the b a s i s of the above, i t was thought d e s i r a b l e to elim-
i n a t e c e r t a i n of the remaining items, and to br i n g together 
c e r t a i n others which had a degree of redundancy; l e a v i n g 
only items concerned with memory, p i t c h , i n t e r v a l and rhythm. 
.The Case Against Harmony and Chord A n a l y s i s . 
The most s t r i k i n g omission from the present battery when 
compared with other b a t t e r i e s i s items i n v o l v i n g 1 harmony 1, 
or any mate r i a l u s i n g simultaneously produced sounds. Reasons 
f o r eschewing anything i n v o l v i n g judgements about 'consonance' 
or 'dissonance' have already been given, but there are impor-
tant objections to any material u s i n g simultaneous sounds even 
when s u b j e c t i v e judgements about consonance or dissonance are 
not c a l l e d f o r . 
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The proposed battery of t e s t s i s intended p r i m a r i l y f o r 
use i n j u n i o r schools, that i s with c h i l d r e n i n the age range 
of approximately 7 - 1 1 y e a r s . Bearing t h i s p a r t i c u l a r age 
group i n mind c e r t a i n evidence concerning the use of harmonic 
mate r i a l ( m a t e r i a l using simultaneously produced sounds) i s 
of p a r t i c u l a r i n t e r e s t . Wing's t e s t s of appreciation, con-
cerning rhythm, harmony, i n t e n s i t y and phrasing have a c e r -
t a i n musical value' and use a c e r t a i n amount of harmonic i 
m a t e r i a l . On these p a r t s of the t e s t s the scores of c h i l d r e n 
below the age of 11 do not exceed chance l e v e l , except on the 
rhythm t e s t where chance l e v e l i s exceeded at age 10 (Shuter, 
p 8 4 ) . This f a c t c l e a r l y stems to great degree from the very 
nature of t e s t s of appreciation, and cannot be a t t r i b u t e d to 
the use of harmonic m a t e r i a l . However,Hiere i s the i m p l i -
c a t i o n here that d i f f e r e n c e s between consonance arid dissonance 
are not apparent to most of the c h i l d r e n with whom t h i s study 
i s mainly concerned, s i n c e chance scores were not exceeded on 
the t e s t of harmony. 
On t h i s point, Shuter says, ' I t i s generally held that 
most young c h i l d r e n have no great appreciation of harmony, 
f i n d i n g 'every harmonic accompaniment equally good, whether 
consonant or dissonant'. ..Valentine, ( l 9 6 2 ) f w r i t e s , 'No appre-
c i a b l e preference f o r concords before discords i s discernable 
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before the (average) age of 9»»««'» I n other words, the type 
of spontaneous musical a c t i v i t y i n which c h i l d r e n p a r t i c i p a t e 
i s not c h a r a c t e r i s e d by i t s harmonic content. There are 
s e v e r a l s t udies of the development of musical a b i l i t i e s with 
i n c r e a s i n g age, a l l s e r v i n g to confirm that the music making 
of young c h i l d r e n , w h i l s t containing material of rhythmic 
i n t e r e s t and melodic i n t e r e s t , i s weak i n harmony. I n the 
l i g h t of these f a c t s i t becomes d i f f i c u l t to j u s t i f y the use 
of harmonic ma t e r i a l i n t e s t s f o r t h i s age group. The f a c t 
that Western music, as w r i t t e n and performed by adults, i s 
c h a r a c t e r i s e d by i t s harmonic ri c h n e s s perhaps misleads some 
w r i t e r s i n t o thinking that any t e s t battery must contain a 
t e s t of t h i s , and that i t s omission makes the battery i n 
some way incomplete. T h i s i s not the view taken here. The 
musical development of the young c h i l d i s w e l l described by 
Shuter. Development i s broken down into three main stages 
which she c a l l s 'The. E a r l i e s t Years' (age below 6 ) , 'The 
Middle Years of Childhood' (age between 6 and about 10) and 
'Music i n Adolescence* (age about 11 or 12 up to adulthood). 
Although these stages are not c l e a r l y defined, and cannot 
be, no mention i s made of the developnent of harmonic s k i l l s 
i n 'The E a r l i e s t Years', and only i n the second chapter i n 
order to point out that no great s k i l l i n harmony begins to 
appear t i l l the age of about 10 i n the normal c h i l d . 
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Th e f a c t that sense of harmony emerges l a t e r than other 
a b i l i t i e s r a i s e s c e r t a i n other problems concerned with 
experience; i n p a r t i c u l a r , why the a b i l i t y should emerge 
so l a t e . I t seems u n l i k e l y that an a b i l i t y of t h i s type, 
a f t e r being absent during the e a r l y years, should emerge 
at a l a t e r stage purely on a developmental b a s i s . There 
i s l i k e l y to be a considerable c u l t u r a l i n f l u e n c e l e a d i n g 
to the emergence of"harmonic a b i l i t i e s . Otherwise, how do 
we explain why the type of harmonic a b i l i t y to emerge i s 
always of the type present i n the s o c i e t y .in question.- A 
f i n a l point here i s that c h i l d r e n of d i f f e r e n t n a t i o n a l i t i e s 
reared i n t h i s country f i n d our own music n a t u r a l and the 
type of music present i n t h e i r n a t i v e country often strange; 
t h i s i s hardly s u r p r i s i n g , i f one takes the view that c u l t u r a l 
i n f l u e n c e s play a major r o l e i n musical development. 
There are c r o s s - c u l t u r a l reasons f o r not i n c l u d i n g any 
harmonic m a t e r i a l . The music of young c h i l d r e n bears a 
resemblance i n some ways to the spontaneous music making of 
p r i m i t i v e peoples. I n p a r t i c u l a r , the use of chants and 
simple songs, often produced on the spur of the moment and 
l i n k e d c l o s e l y to some a c t i v i t y , seems a feature of c h i l d r e n 
everywhere. Shuter c i t e s Moorhead and Pond (The Music of 
Young Children) Chant i s 'the most p r i m i t i v e musical a r t 
form, f o r such i t i s s u i generis, to be found among c h i l d r e n 
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and, indeed, among men i n general. I t i s part of the l i v i n g 
experience of p r i m i t i v e peoples everywhere ... as a p r i m i -
t i v e , pagan, unsophisticated musical expression a r i s i n g from 
those things which the c h i l d f e e l s i n s t i n c t i v e l y to demand 
such "expression 1 . 
The main point being made here i s that c e r t a i n aspects 
of s o - c a l l e d ' u n s k i l l e d ' musical performance are common to 
many c u l t u r e s S i m i l a r i t i e s have been shown between the 
p r i m i t i v e music of our own s o c i e t y (e.g. the spontaneous 
chants or songs of young c h i l d r e n ) and s i m i l a r music i n other 
s o c i e t i e s ; even though the formalised and developed musical 
forms i n those s o c i e t i e s are very d i f f e r e n t from our own 
developed forms. I n p a r t i c u l a r , c e r t a i n f e a tures of melody 
and rhythm seem to be c r o s s - c u l t u r a l , both i n the s o c i e t i e s 
c h a r a c t e r i s e d by p r i m i t i v e music, and i n the p r i m i t i v e music 
of s o c i e t i e s with more formally s t y l i s e d forms. .Now, what-
ever d i r e c t i o n l a t e r musical development i s l i k e l y to take 
as a r e s u l t of d i f f e r e n c e i n formal musical s t y l e s or con-
ventions, these simple tasks form a basis .upon which a l l 
such development takes place. We have here, then, a strong 
case f o r supposing that these are something near to being 
the bedrock from which develop, a l l types of musical a b i l i t i e s . 
I f we wish to make c u l t u r e f r e e measures of p o t e n t i a l musical 
development, we must use such b a s i c m a t e r i a l . Harmony, and 
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i n p a r t i c u l a r the Western idea of i t , j u s t does not q u a l i f y 
here. 
A c e r t a i n amount of evidence e x i s t s showing s i m i l a r i t i e s 
between the music of c e r t a i n c u l t u r e s , though the range of 
c u l t u r e s from which i t i s drawn i s perhaps not as wide as 
one would l i k e . I n p a r t i c u l a r , the s o - c a l l e d p r i m i t i v e music 
of many c u l t u r e s i s remarkable f o r the l a c k of emphasis placed 
on harmony. On the other hand, rhythmic complexity i s often 
f a r greater than anything found i n Western Music... The music 
of Islam, I n d i a arid the Par E a s t a l l give comparatively l i t t l e 
importance to harmony. I n Indian music, harmony i s supplied 
only i n c i d e n t a l l y , by the sympathetic resonance of s t r i n g s ; 
there i s no s t r u c t u r e d harmony. S i m i l a r l y , the a.ncient ^greeks 
used no consonant m a t e r i a l ; the Greek word 'harmonia* from 
which our present word i s derived, was used simply to imply 
a succession of tones, r a t h e r than simultaneous 'chords' or 
s i m i l a r consonant m a t e r i a l . 
I n a d d i t ion to c r o s s - c u l t u r a l reasons f o r not u s i n g har-
monic m a t e r i a l , there are a l s o p r a c t i c a l reasons stemming 
from the p h y s i c a l nature of sound. These r a i s e problems 
about what kind of answer i s r e a l l y r i g h t or wrong i n s i t u a -
tions l i k e Wing's or Bentley's chord a n a l y s i s t e s t s . B r i e f l y 
the problem concerns i n t e r p r e t a t i o n of s u b j e c t ' s responses i n 
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view of the complex sounds generated "by chords which o s t e n s i b l y 
c o n s i s t of only two or three notes. Whenever any chord of two 
or more notes i s played, a number of ex t r a tones, or combin-
at i o n tones, are produced. Helmholtz describes these tones 
as f o l l o w s : - "The p i t c h of a combinational tone i s generally 
d i f f e r e n t from that of e i t h e r of the two generating tones, or 
of t h e i r harmonic upper p a r t i a l s . I n experiments, the com-
bin a t i o n a l are r e a d i l y d i s t i n g u i s h e d from the upper p a r t i a l 
tones, by not being heard when only one generating tone i s 
sounded, and by appearing simultaneously with the second tone. 
Combinational tones are of two kin d s . The f i r s t c l a s s , , 
it 
I.have termed d i f f e r e n t i a l tones, because t h e i r p i t c h number 
i s the d i f f e r e n c e of the p i t c h numbers of the generating tones. 
The second c l a s s of summational tones, (have) t h e i r p i t c h 
numbers equal to the sum of the p i t c h numbers of the generating 
tones". These tones are not simply s u b j e c t i v e phenomena; • they 
r e a l l y e x i s t and t h e i r amplitude can be measured. When the 
generating tones are produced from a source having a constant 
output f o r the duration of each tone, combinational tones can 
often be heard q u i t e d i s t i n c t l y . Such a source would be an 
* The p i t c h number of a note i s commonly c a l l e d the p i t c h of 
the note. By a convenient abbreviation we often w r i t e a 1 
440, meaning the note a' having the p i t c h number 440; or 
say that the p i t c h of a' i s 440 v i b . that i s , 440 double 
v i b r a t i o n s i n a second. The second term, frequency, which 
I have introduced i n t o the text, as i t i s much used by 
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organ or an e l e c t r o n i c s i g n a l generator. The s i t u a t i o n v i s 
a v i s combinational tones i s l e s s c l e a r where a piano' i s 
used, as the output from a struck s t r i n g decays. This w i l l 
be discussed i n more d e t a i l i n a l a t e r chapter. 
The s i t u a t i o n i s f u r t h e r complicated because chords con-
t a i n i n g c e r t a i n i n t e r v a l s , or played i n c e r t a i n p o s i t i o n s on 
the piano, seem to contain more notes than others, even there 
t h i s i s not the .case. The following e x t r a c t i s takei\ from 
Teplov, d i s c u s s i n g c e r t a i n findings of Stumpf, who asked 
c h i l d r e n how many notes they heard i n c e r t a i n chords. " I I 
s u f f i t en e f f e t d*avoir quelque habitude du timbre des sons 
du piano pour e t r e en e t a t de juger, a p a r t i r du se u l c r i t e r e 
de timbre, s i l'on entend un son unique ou deux. Les enfants, 
d'ordinaire, suivent precisement c e t t e voie l o r s q u ' I s e s s a i e n t 
de resoudre l e probleme pose par Stumpf. C'est ce que prouvent 
t r e s clairement l e s experiences f a i t e s avec des enfants du 
plus jeune age sous l a d i r e c t i o n de Stumpf- lui-meme. Ces 
r e s u l t a t s peuvent e t r e d e c r i r e a i n s i : 1'octave e s t percue l e 
Continued from o v e r l e a f . 
* a c o u s t i c i a n s , properly represents the number of times that 
any p e r i o d i c a l l y r e c u r r i n g event happens i n one second of 
time, and, applied to double v i b r a t i o n s , i t means the same 
as p i t c h number". A. J . E l l i s , i n The Sensations of Tone. 
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plus souvent comme un son unique, l a quinte comme constituee 
de deux sons, et en ce qui concerne l a t i e r c e et l a seconde 
majeures, l e s enfatits l e s percoivent en general comme con-
s t i t u e e de t r o i s sons, l a seconde majeure l ' e t a n t meme assez 
souvent comma f a i t e de quatre. Ceci s'observe a u s s i bien 
chez l e s enfants " t r e s musiciens" du plus jeune age que chez 
l e s enfants "peu musiciens" des ages plus avances. Ces 
experiences prouvent directement que l e s enfants repondent 
a l a question: "Combien entendez-vous de sons?" en iisant 
du c r i t e r e du timbre, et non d'une v e r i t a b l e analyse a u d i t i v e . 
L'analyse a u d i t i v e ne peut aucunement decouvrir dans un accord 
plus de sons q u ' i l n'en e x i s t e en f a i t . Or nous voyons que 
dans l e s secondes et l e s t i e r c e s majeures l e s enfants entendent 
generalement plus de deux sons. Visiblement, l e u r s jugements 
n*ont pas pour objet l e nombre des sons distingues par l ' o r e i l l e 
mais l a planitude r e l a t i v e de l a s o n o r i t e . " 
T r a n s l a t i o n : 
I t i s necessary i n f a c t to have some f a m i l i a r i t y with the 
q u a l i t y (timbre) of the notes of the piano i n order to be able 
to judge, aside from the s i n g l e c r i t e r i o n of timbre, i f one 
hears one sound or two. Children, o r d i n a r i l y , use p r e c i s e l y 
this' method when they t r y to solve the problem s e t by Stumpf. 
I t i s t h i s which i s demonstrated very c l e a r l y by the e x p e r i -
ments, using very young chil d r e n , performed by Stumpf. The 
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r e s u l t s can be described i n the following manner: the octave 
i s most often heard as a s i n g l e sound; the f i f t h as being 
composed of two notes; and as for major seconds and t h i r d s , 
c h i l d r e n u s u a l l y perceive them as comprising three sounds, 
and quite often the major second as comprising four sounds. 
This i s observed as much i n younger c h i l d r e n who are "musical" 
as i n older c h i l d r e n who are not so "musical". These e x p e r i -
ments show c l e a r l y that c h i l d r e n respond to the question, 
"How many notes do you hear?" by using timbre as t h e i r c r i -
t e r i o n , and not a true auditory a n a l y s i s . Auditory a n a l y s i s 
could not f i n d more notes i n a chord than were r e a l l y there. 
Now we have seen that with major seconds and t h i r d s c h i l d r e n 
u s u a l l y hear more than two sounds. C l e a r l y , t h e i r judgements 
are not based on the number of sounds d i s t i n g u i s h a b l e by the • 
ear, but on the r e l a t i v e ' f u l l n e s s ' of the resonance. 
This f i t s i n very w e l l with the findings described on 
page 70 suggesting that judgements of t h i s type are i n f l u -
enced to great degree by the p o s i t i o n and nature of the chordal 
items used. The main conclusion from the evidence a v a i l a b l e 
i s that w h i l s t e x i s t i n g t e s t s of s e n s i t i v i t y to c e r t a i n aspects 
of chords and harmony concentrate on the 'How many notes i n 
t h i s chord' aspect, demanding what Teplov c a l l s " 1 ' a n a l y s e 
a u d i t i v e " , most c h i l d r e n do not t a c k l e the problem from t h i s 
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point of view, or even hear chords i n t h i s way. Rather, what 
they are conscious o f i n the t r a n s i t i o n from s i n g l e sounds to 
diads and t r i a d s and so on i s an increasing sense of richness 
or f u l l n e s s i n a si n g l e sound; not a group of separate sounds. 
I t i s also clear that t h i s sense of richness or f u l l n e s s can 
be influenced by the choice of material w i t h i n the chord. 
(Note t h a t Bentley w r i t e s 'So f a r then, we have found three 
basic musical a b i l i t i e s that we can attempt to measure i n 
young c h i l d r e n - tonal memory, rhythmic memory, and p i t c h d i s -
c r i m i n a t i o n - and i t would appear that these three are i n d i s -
pensable i n any musical o p e r a t i o n 1 . ( M u s i c a l A b i l i t y i n G h i l -
dren pp 36) and l a t e r (39)) 'we have now proposed three 
a b i l i t i e s as basic, elemental, and essential f o r music making: 
tonal memory, rhythmic memory, and p i t c h d i s c r i m i n a t i o n . We 
have added, as h i g h l y desirable, the a b i l i t y to analyse 
chords'. So, Bentley sees chord analysis as hig h l y desirable, 
but not as e s s e n t i a l . I n view of the f a c t that much music 
making places no emphasis at a l l on t h i s aspect, one i s temp-
ted t o ask what h i s c r i t e r i a f o r d e s i r a b i l i t y are.) 
Let us reconsider the s i t u a t i o n i n a d i f f e r e n t l i g h t ; 
instead of t r y i n g to f i n d out whether subjects can c o r r e c t l y 
say how many notes there are i n a chord, and marking answers 
r i g h t or wrong, t r y instead merely to discover what normal 
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untrairied people, hear. I f we derive our standard or norm 
from experiments oriented i n t h i s way there can be no doubt 
t h a t , f o r example, a major t h i r d seems to have more notes''in 
i t than an actave. Such an approach demands tha t we reconsider 
our notion of r i g h t and wrong answers. Otherwise, i f we per-
s i s t i n the o l d o r i e n t a t i o n we are merely, to some extent, 
p i c k i n g out those c h i l d r e n who use " l 1 a n a l y s e a u d i t i v e " from 
those who do not. Needless to say, there are a v a r i e t y of 
reasons why a c h i l d might use the a n a l y t i c rather than the 
syncretic method, and these are not necessarily a r e l i a b l e 
guide to musical aptitude. Certainly, music teachers when 
they use t h e i r ear t e s t s (some of which involve chord anal-
y s i s ) concentrate on the a n a l y t i c method; the m a j o r i t y of 
c h i l d r e n without t r a i n i n g of t h i s type do not. Thus i n 
respect of t h i s task, t r a i n e d and untrained c h i l d r e n do not 
s t a r t on an equal f o o t i n g . 
B r i f l y , the arguments against chord analysis can be 
summarised i n the f o l l o w i n g manner. 
1. Children below the age of approximately ten 
years have no harmonic 'sense', and do not 
perceive the difference between consonance 
dissonance. A t e s t using harmonic mate r i a l 
i s i n danger of s e l e c t i n g i n favour of e a r l i e r 
developers, rather than i n favour of a pure 
musical c r i t e r i o n . 
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2. The music of c h i l d r e n , and of ' p r i m i t i v e * 
peoples places emphasis on rhythm and 
melody. Harmony i s e i t h e r i n c i d e n t a l or 
absent. I t i s possible therefore t h a t 
harmony, and p a r t i c u l a r l y the Western con-
ception o f i t , i s very much under the 
influence of environmental and e x p e r i e n t i a l 
f a c t o r s . The wider d i s t r i b u t i o n throughout 
d i f f e r e n t c u l t u r e s , and i n children's music, 
of rhythmic and melodic elements suggests 
th a t these are less influenced by s p e c i f i c 
musical c u l t u r e patterns. I f the above argu-
ment i s t r u e , then any t e s t of 'western'1 har-
mony demands a degree of past experience of 
t h i s type of sound, i f i t i s to be performed 
successfully. 
3« The normal untrained ear perceives complex 
sounds d i f f e r e n t l y from the trained ear.. The 
perception of complex sounds i s also affect e d 
by the nature of the sound source, and by the 
parts which c o n s t i t u t e the complex sounds. 
The untrained ear, however, i s not necessarily 
an unmusical ear. 
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On the basis of the'above i t was therefore decided not 
to include any material of a harmonic nature, or demanding 
any type of chord analysis, or any item using consonant 
( i n the widest sense) m a t e r i a l . From our o r i g i n a l l i s t o f 
twenty-one types of t e s t item, we are now reduced to e i g h t . 
These are ( l ) i n t e r v a l s (2) memory (3) rhythm (4) melodic 
shape (5) c r e a t i v e a b i l i t y (6) i n t e n s i t y (7) pace (8) p i t c h . 
Further Reduction of Test Material. A Questionnaire. 
Two points have already been made i n the i n t r o d u c t i o n ; 
that an approach demanding the use of material having musical 
value would not be adopted here; and tha t the reactions of 
musicians to the type o f t e s t material would not be an import-
ant c r i t e r i o n f o r t e s t s e l e c t i o n . However there i s no doubt 
t h a t i n c e r t a i n circumstances the informed opinions of mus-
i c i a n s can be invaluable to an endeavour of t h i s nature. 
Before the f i n a l s e l e c t i o n of t e s t material was made a 
short questionnaire. :was devised t o t r y to obtain c e r t a i n 
information about musicians' assessments of t h e i r own p a r t i c -
u l a r s k i l l s . Answers were required about c e r t a i n s p e c i f i c 
topics c e n t r a l t o the construction of a t e s t battery, c e r t a i n 
less c e n t r a l t o p i c s , and some general i n t r o s p e c t i o n s . A 
questionnaire c o n s i s t i n g of f i v e short sections wa3 compiled, 
each part becoming progressively more open ended. A f a c s i m i l e 
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of the questionnaire i s t o be found overleaf from page 78. 
The group of musicians chosen to f i l l i n the questionnaire 
was selected i n accordance w i t h the f o l l o w i n g needs:-
1. I f the fin d i n g s were to be most valuable, the 
sample should comprise only musicians w i t h 
the very highest degree of a b i l i t y . 
2. A sample of s k i l l e d professional performers 
was desirable, as q u a l i f i c a t i o n s i n music 
which d i d not demand a high l e v e l of- executive 
a b i l i t y tended to produce a sample w i t h less 
uniformly high a b i l i t i e s . 
3. I t was desirable that the sample be drawn from 
a population w i t h teaching experience, as members 
of such a sample would not be e n t i r e l y unused t o 
the a n a l y t i c examination of c e r t a i n musical tasks. 
Some degree of breaking down a task i n t o c e r t a i n 
simpler elements i s h e l p f u l i n teaching complex 
musical tasks. 
The three c r i t e r i a l i s t e d above were met by drawing a. sample 
from the teaching s t a f f of several well-known music colleges. Many 
of the members of the teaching s t a f f of such colleges are f u l l time 
o r c h e s t r a l players, p a r t i c u l a r l y i n Manchester and London, where 
most of the colleges are s i t u a t e d . 
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Method. 
Le t t e r s were sent t o the p r i n c i p a l s of a l l the major music 
colleges i n England and Scotland, b r i e f l y describing the area of 
the projected work,, and the nature of the questionnaires. S t r i c t 
anonymity-when r e f e r i n g to contents of i n d i v i d u a l questionnaires 
was guaranteed. 
Please complete the f o l l o w i n g questionnaire i n accordance w i t h 
the d i r e c t i o n p r i n t e d below. Where an opinion i s c a l l e d f o r 
rather than a f a c t u a l answer, t r y to make your answer as objec-
t i v e as possible, and attempt to avoid any purely personal f a c -
tors which might otherwise influence your judgement. 
PART I . 
Please supply the f o l l o w i n g i n f o r m a t i o n : -
" Name: 
College at which you give 
i n s t r u c t i o n : -
What i s your present status as a teacher 
at the college? 
Instrument on which you give i n s t r u c t i o n : -
Are you p r i m a r i l y (a) a f u l l - t i m e teacher? 
(b) an orchestral or 'performing 1 
musician, also g i v i n g i n s t r u c t i o n ? 
( t i c k whichever appropriate) 
PART I I . Below are given, a series of paired a l t e r n a t i v e s . Each 
p a i r of a l t e r n a t i v e s i s concerned w i t h some s p e c i f i c musical 
a b i l i t y . You are asked to place a t i c k opposite one of the a l t e r -
natives i n each p a i r i n accordance w i t h the f o l l o w i n g i n s t r u c t i o n s : -
I f you f e e l that the degree of a b i l i t y required f o r the performance 
of the musical task i n which you spe c i a l i s e i s on the whole no 
greater than t h a t required f o r most other musical tasks, t i c k the 
f i r s t a l t e r n a t i v e . I f you think that the performance of your 
musical task requires a greater degree of the a b i l i t y i n question 
than do most other musical tasks, t i c k the second a l t e r n a t i v e . I f 
you f e e l t h a t the a b i l i t y i n question i s not necessary, or i s 
i r r e l e v a n t ' to the performance of your p a r t i c u l a r musical task, put 
a t i c k i n the 'Rejection Box1 which you w i l l f i n d a f t e r each p a i r . 
TICK 
Pair 1. "j 
Good sens nse o f p i t c h 
Exceptionally good sense of p i t c h 
Rejection Box 
Pair 2. | 
Good s e n s i t i v i t y t o change of i n t e n s i t y 
Exceptionally good s e n s i t i v i t y t o change of i n t e n s i t y 
Rejection Box 
JPair 3. 
Good musical memory 
Exceptionally good musical memory 
Rejection Box 
Pair 4« 
Good muscular co-ordination 





Pair 5. 1 
Good sense of time and rhythm 
Exceptionally good sense of time and rhythm 
Rejection Box 
PART I I I . Below i s given a l i s t of d i f f e r e n t s p e c i f i c musical 
c a p a c i t i e s . Place a t i c k opposite those which you f e e l are 
necessary f o r the adequate performance of the musical task i n . 
which you s p e c i a l i s e . 
1. Creative imagination | 
2. Above average i n t e l l e c t u a l l e v e l 
3« Musical taste 
4« I n t e r e s t i n l i s t e n i n g to music, 
l i v e or on record 
5. Emotional response to music 
PART IV. Are there any p a r t i c u l a r physical or bodily character-
i s t i c s which help i n the performance of your p a r t i c u l a r musical • 
pursuit? (For instance, these might be t h i n l i p s , strong hands, 
long f i n g e r s or s i m i l a r ) . I f you do not t h i n k there are, w r i t e 
•NO', f o r your answer. I f you thin k there are, please s t a t e 
b r i e f l y what you thinfc- these are. 
PART V. This section i s provided f o r you to f i l l i n any a b i l i -
t i e s which you t h i n k help i n the performance of your musical task, 
and which may not have been included i n the questionnaire so f a r . 
Sincere thanks f o r your co-operation. 
The f o l l o w i n g colleges were approached:-
^ 1. The T r i n i t y College of Music, Mandeville Place, 
London, W.l. 
2. The London College of Music, Gt. Marlborough 
Street, London, W.l. 
s 3« Royal Manchester College of Music, Oxford Road, 
M/cr 15. 
4. Royal Academy of Music, Marylebone Road, 
London, N.W.I. 
* 5. Northern School of Music, Oxford Road, M/cr 1. 
6. Royal College of Music, South Kensington, 
London, S.W.7* 
G u i l d h a l l School of Music and Drama, V i c t o r i a 
Embankment, London, E.C.4* 
8. Birmingham, College o f Music.) , 
9. Edinburgh, College of Music.) n ° r e P l y * 
* 
From these nine, the f o l l o w i n g were w i l l i n g to help i n the p r o j e c t : -
The Northern School of Music, the Royal Manchester College of 
Music, the T r i n i t y College o f Music, and the Gu i l d h a l l School 
of Music and Drama. T h i r t y copies of the questionnaire were sent 
to each of these colleges, except the Gu i l d h a l l who requested 
f o r t y copies. 115 r e p l i e s (completed questionnaires) were, received. 
Form of the Questionnaire:- Examination of the two previous pages 
w i l l give the general lay out of the questionnaire. (N.B. Actual 
questionnaires were p r i n t e d on two sides of a si n g l e sheet.) 
B r i e f l y , the main points about the form of the questionnaire are 
as f o l l o w s : - Part one i s purely f a c t u a l , seeking c e r t a i n i n f o r -
mation about the subject. Part Two c a l l s f o r subjects opinion 
* The reactions of some of the colleges who were unable to give 
t h e i r assistance are of i n t e r e s t ; however these are outside 
the scope of t h i s study. 
-So-
on f i v e s p e c i f i c aspects of musical performance. Part Three 
c a l l s f o r the subject to select any number of a t t r i b u t e s from 
a t o t a l of f i v e . Part Four asks about physical a t t r i b u t e s , 
but there are no s p e c i f i c questions. The f i n a l part i s e n t i r e l y 
open-ended and allows, the subject to r a i s e any matter not con-
tained w i t h i n the f i r s t four sections of the questionnaire. 
This form was chosen because the answers to c e r t a i n s p e c i f i c 
questions were required; and i t was f e l t t h a t a series of more 
open-ended questions would allow any other s i g n i f i c a n t trends 
of opinion to emerge. The reason why the i n s t r u c t i o n s to Part 
Two of the t e s t take the present form are two-fold. F i r s t l y , 
i t was f e l t that subjects might be encouraged to theorise at 
length i f they were asked questions about- general musical per-
formance. I t was hoped to reduce the degree of s u b j e c t i v i t y i n 
which subjects might be i n c l i n e d to indulge by keeping questions 
i n t h i s section s p e c i f i c t o the musical task i n which they 
specialised, rather than general. Secondly, i t was hoped to 
f i n d which musical a t t r i b u t e s were general to a l l musical tasks, 
and which s p e c i f i c . By asking f o r data i n t h i s p a r t i c u l a r form, 
any general trends can be found even -though f o r i n d i v i d u a l s the 
questions are task s p e c i f i c . On the other hand, i f questions 
had been about some more general musical aspect, no s p e c i f i c 
data would have been obtained. 
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130 copies of the questionnaire were sent to high grade 
music teachers ( t h a t i s , teachers of executive a b i l i t y r a t h e r 
than teachers of h i s t o r y of music or s i m i l a r ) c u r r e n t l y on the 
s t a f f l i s t s of four high grade music colleges. Numbers sent 
and i n s t i t u t i o n s concerned have already been described. 115 
completed papers were received back; a few i n d i v i d u a l items 
on the papers were spoiled, so N = 115 does not hold true f o r 
a l l items on the questionnaire. Totals f o r items are given i n 
the r e s u l t s . 
Results. 
The r e s u l t s obtained f o r Part Two w i l l be given f i r s t . 
These are described i n F i g . 1 overleaf. Columns show r a t i n g s 
f o r p i t c h , i n t e n s i t y , memory, muscular co-ordination, and time/ 
rhythm. Ratings are expressed as f r a c t i o n s of 100%. The shaded 
portions show percentage of 'exceptional degree' r a t i n g s , un-
shaded portions show percentage of 'good' (ordinary degree) 
r a t i n g s , and s o l i d block portions show percentage of 'not r e l e -
vant 1 r a t i n g s . Number of ra t i n g s i n each column i s given at 
each column head. 
Bear i n mind th a t subjects were asked to i n d i c a t e whether 
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was: required f o r the performance of the task i n which they 
specialised* Two things are apparent from the data received 
on t h i s part of the questionnaire. A s i g n i f i c a n t m a j o r i t y of 
subjects rated p i t c h as being required t o a greater degree f o r 
the performance of t h e i r s p e c i a l i s t task than f o r the performance 
of other s p e c i a l i s t tasks. On the other hand, memory seems to 
be required to a good degree f o r a l l the tasks examined, but 
few subjects claimed t h e i r task required i t to a greater degree 
than other tasks. Very few 'not relevant' r a t i n g s were obtained. 
The table below gives the d i s t r i b u t i o n of r e s u l t s shown i n 
Pig. 1 i n terms of z - scores, discounting 'not relevant' 
responses. 
Z - Score. 
MEMORY 6.4 P = .000000002 
PITCH 4-7 P = .0000068 
MUSCULAR CO-ORDINATION 3.1 P = .00194 
TIME AND RHYTHM 2 P = .0456 
INTENSITY .2 P = .8414 
TABLE I . 
D i s t r i b u t i o n of 'Good1 and 'Exceptional' Responses. 
I t can be seen from Table 3! that the d i s t r i b u t i o n of r a t i n g s 
between ' good degree' and 1 exceptional degree' f o r memory and 
p i t c h i s extremely s i g n i f i c a n t . The d i s t r i b u t i o n f o r muscular 
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co-ordination i s also h i g h l y s i g n i f i c a n t . . Taken to the nearest % 
the d i s t r i b u t i o n of 'not relevant* responses was as f o l l o w s • -
P i t c h 1%, Muscular Co-ordination 1%, Time and Rhythm 0%, 
Memory 4%» and I n t e n s i t y 12%. By f a r the greatest percentage 
of 'not relevant' responses thus f a l l i n the I n t e n s i t y s e c t i o n . 
Part Three: I n t h i s section subjects could select, as being 
necessary to the performance of t h e i r s p e c i a l i s t task, any of 
f i v e given a l t e r n a t i v e s . The percentage of the t o t a l subject 
pool v o t i n g f o r each a l t e r n a t i v e i3 given i n the table below. 
CREATIVE IMAGINATION 52%' 
ABOVE AVE.RAGE INTELLECTUAL LEVEL 3 1 % 
MUSICAL TASTE 91% 
INTEREST IN LISTENING TO MUSIC, LIVE OR ON RECORD 91% 
EMOTIONAL RESPONSE TO MUSIC 79% 
Questionnaire, Part 3« D i s t r i b u t i o n of votes (%) 
The r e l a t i o n s h i p of musical aptitude t o i n t e l l i g e n c e and cr e a t -
i v i t y w i l l be discussed l a t e r , but the r e s u l t s above show t h a t 
the sample of teachers tested had a c e r t a i n i n s i g h t i n t o these 
r e l a t i o n s h i p s . 
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Part Four: This section was open-ended, and r e s u l t s are 
shown "below. The data can be viewed most u s e f u l l y i n r e l a t i o n 
to the tasks i n which the d i f f e r e n t subjects specialised. 
B a s i c a l l y there are three ways of viewing the d i v i s i o n between 
tasks. From the 115 r e p l i e s , i n d i v i d u a l job s p e c i a l i s a t i o n was 
as f o l l o w s : -
Piano' 12 
Timpani 8 
V i o l i n 11 
Viola 4 
•Cello 10 
Double Bass 10 








These can be grouped as follo w s i n t o instrumental ' f a m i l i e s ' . 
STRINGS V i o l i n 
V i o l a 
•Cello 
Double Bass Total 35. 
W00DWING.....Clarinet (single, reeds) 
Oboe (double reeds) 
Bassoon (double reeds) ' 
Flute T o t a l 30. 
BRASS Trumpet 
Trombone 
Horn Total 16. 
OTHER Timpani 
Piano' 
Voice Total 34. 
On the basis o f the type of o v e r a l l operation c a l l e d f o r i n the . 
performance of the musical tasks l i s t e d , the f o l l o w i n g general 
categories can be formed:-






Horn Total 46 
SCRAPING INSTRUMENTS V i o l i n 
V i o l a 
'Cello 
Double Bass Total 35. 
BANGING INS TRUMENTS Pi ano 
Timpani Total 20. 
OTHER Voice Total 14. 
The category 'banging instruments' i s less c l e a r l y defined than 
the others. A quick examination of the above w i l l help i n i n t e r -
p r e t i n g the r e s u l t s which w i l l be presented i n accordance w i t h 
one of the above systems. Results here provided no surprises, 
and were very much what one would expect. I n d i v i d u a l subjects 
occasionally included material of a biza r r e or i r r e l e v a n t nature, 
but the f o l l o w i n g broad trends emerged:-
Blowing Instruments (N = 46) 
97% of subjects s p e c i a l i s i n g i n blowing instruments stressed the 
importance of sound, even or normal teeth, and normal l i p form-
a t i o n . Mention was frequently made of the disadvantages of 
abnormally formed top l i p , or pro t r u d i n g 'horse' -teeth. 
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Scraping Instruments (N = 35) 
Over 90$ of performers i n t h i s category stressed the importance 
of both strength and f l e x i b i l i t y of hand and more especially 
f i n g e r s . Approximately h a l f of the subjects stressed the advan-
tage of large hands, and h a l f the advantage of broad but not 
necessarily large hands. 
•Banging and Other Instruments (N = 34) 
No major trend was apparent i n t h i s group; perhaps because the 
c l a s s i f i c a t i o n here i s less homogeneous than the previous ones. 
I n general p i a n i s t s suggested the f o l l o w i n g : - 30$ large hand 
or good span, w i t h strong f i n g e r s . 40$ no p a r t i c u l a r size of 
hand necessary as ' s k i l l develops to s u i t the i n d i v i d u a l type'. 
Timpanists generally gave no special requirements, but 33$ stressed 
strong supple w r i s t s and good co-ordination of arm movements. 
Voice s p e c i a l i s t s (80$) stressed, f a i r l y unanimously, the import-
ance of good breathing apparatus, and 'good, w e l l formed larynx'. 
Within the category 1 blowing instruments'•differences were 
apparent between the requirements f o r brass and woodwind players. 
These centred around f i n g e r and hand movement. Normally formed 
hands and f i n g e r s , .of average strength were l i s t e d i n some way 
by a l l woodwind players. Brass players made no mention of hand 
or f i n g e r s . The f i n g e r i n g on the woodwind instruments i s gen-
e r a l l y much more complicated than on brass instruments; wood-
wind instruments c a l l f o r a unique p o s i t i o n of keys f o r each 
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note; brass instruments demand combinations, none of which 
are unique or s p e c i f i c to any one note, on ( u s u a l l y ) three 
valves only. Also, brass f i n g e r i n g involves only one hand; 
woodwind both. 
Part Pour: This part was completely open-ended. Certain sub-
j e c t s used t h i s section f o r b r i e f exposition of personal theories 
or- bias, and much material was not usable. 41$ of subjects made 
no answer i n t h i s part of the questionnaire. However, of those 
supplying answers to t h i s section 30$ stressed t h a t no account 
had been taken i n the questionnaire of various motivational f a c -
t o r s . Words a c t u a l l y used by the subjects often included 
'dedication', ' a p p l i c a t i o n ' or 'devotion'. I n these r e s u l t s , 
a l l such answers were taken as bang m o t i v a t i o n a l l y o r i e n t a t e d . 
Other points were raised by small groups of musicians, which 
were of i n t e r e s t but not s u f f i c i e n t l y well-represented t o provide 
any s i g n i f i c a n t trend. 
* Certain brass instruments, l i k e the modern horn, may have 
four or even f i v e valves. However, two of these are 
p r i m a r i l y f o r key change operations, and are often used 
i n an open or closed p o s i t i o n f o r long periods.. 
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Conclusions. 
Any conclusions drawn from the foregoing r e s u l t s must be 
of a t e n t a t i v e nature. Although the o v e r a l l sample size was 
115, the numbers s p e c i a l i s i n g i n d i f f e r e n t s p e c i f i c musical 
tasks i s rather small. However, the questionnaire was intended 
only as a pointer i n the se l e c t i o n of types of materi a l t o be 
included i n the proposed t e s t b a t t e r y . 
Part Two of the questionnaire y i e l d e d the most i n t e r e s t i n g 
r e s u l t s . The number of 'exceptional' votes given to the f i v e 
a t t r i b u t e s placed them i n the f o l l o w i n g order; 1. P i t c h . 
2. Muscular co-ordination. 3« Time and rhythm. 4* I n t e n s i t y 
5« Memory. The v i t a l r o l e of p i t c h i n a l l musical tasks i s 
thus confirmed by the r e s u l t s . Since a l l e x i s t i n g b a t t e r i e s 
also include some kin d of p i t c h t e s t we would have the greatest 
confidence i n i n c l u d i n g some t e s t of t h i s nature. The r e s u l t s 
concerning memory are rather strange. Although 80/5 of subjects 
rated i t as necessary to a good degree, only 16% thought i t 
necessary i n the 'exceptional' degree. This r e s u l t was not 
an t i c i p a t e d . The low number of ' i r r e l e v a n t ' responses suggests 
that a l l the attributes included were of some importance at le a s t 
I n Part Three of the questionnaire, the percentage of the 
t o t a l subject pool v o t i n g f o r each a l t e r n a t i v e has already been 
given. The most i n t e r e s t i n g r e s u l t s here are those f o r cre a t i v e 
imagination and i n t e l l e c t u a l l e v e l . Of the f i v e a l t e r n a t i v e s , 
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these two received the fewest number of votes, suggesting t h a t 
subjects had made to some extent a r e a l i s t i c assessment of the 
r e l a t i o n s h i p between these and musical a b i l i t y . The r e l a t i o n -
ship between c r e a t i v i t y and scores on perceptual tests of 
musical a b i l i t y , arid I.Q. and musical a b i l i t y scores w i l l be 
discussed i n more d e t a i l l a t e r (Sections 4 and 5 ) i studies 
have shown that the r e l a t i o n s h i p w i t h I.Q. i s generally between 
•3 and .35* A study of musical c r e a t i v i t y and scores on a per-
ceptual t e s t suggest that a s i m i l a r low c o r r e l a t i o n e x i s t s here. 
On the open-ended sections (parts four and f i v e ) any con-
clusions drawn must be of a very general nature, and are more 
appropriate as guides i n s e l e c t i n g s u i t a b l e musical tasks f o r 
c e r t a i n i n d i v i d u a l s than f o r s e l e c t i o n of t e s t m a t e r i a l . These 
r e s u l t s are discussed l a t e r . 
Discussion. 
The questionnaires .was sent out during the early stages of 
the i n v e s t i g a t i o n , before any conclusions about type of material 
had been reached. I t i s necessary t o point out i n i t i a l l y t h a t 
much of the material obtained from the questionnaire turned out 
to be redundant at a l a t e r stage. Part Two was the only section 
which had any d i r e c t influence on choice of items f o r a percep-
t u a l t e s t ; the remaining parts provided information which has 
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value p r i m a r i l y from the point of view of guidance and selec-
t i o n of instrument. (Noble, 1964» Lamp, C. J. arid Keys, 
1935.) 
Part Two of the questionnaire contained four items which 
could be used i n a battery of perceptual t e s t s ( v i z . time and 
rhythm-, memory, i n t e n s i t y , and p i t c h ) . Muscular co-ordination 
was also included as at the time i t was hoped to devise a simple 
t e s t of motor s k i l l s to supplement the perceptual m a t e r i a l . 
This attempt was l a t e r abandoned, though the high r a t i n g given 
to t h i s aspect by the musicians suggests that such a t e s t would 
be most u s e f u l . The c e n t r a l p o s i t i o n taken by p i t c h i n a l l 
musical a c t i v i t i e s has been stressed by many workers. By f a r 
the greater proportion of the extant t e s t material contains some 
measure of p i t c h . There are a few exceptions (Madison, Gordon 
and Drake). This i s hardly s u r p r i s i n g as music consists, apart 
from rhythmic elements, of structures compounded from noises 
which d i f f e r from one another i n frequency, i . e . p i t c h . E x i s t -
i n g tests also suggest the importance of rhythm and some form 
of musical memory. On the other hand, the importance of i n t e n -
s i t y has, w i t h the main exception of Seashore, not been stressed. 
I n view of the above we might a n t i c i p a t e that i n any questionnaire 
type survey these things would be r e f l e c t e d . I n f a c t , p i t c h does 
receive the highest r a t i n g , followed by ( o f the perceptual items) 
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rhythm, and then i n t e n s i t y . Memory scores very low, which was 
not a n t i c i p a t e d . We would have expected that the r e l a t i v e 
p o s i t i o n s of memory and i n t e n s i t y would he reversed. There 
are reasons why memory scored so low, based on c e r t a i n inade-
quacies i n the questionnaire. 
The concept of memory, when applied to music, i s very gen-
e r a l ; and i n s u f f i c i e n t information was given on the questionnaire 
as to the precise meaning of 'musical memory* i n the present con-
t e x t . The sample chosen to f i l l i n the questionnaire consisted 
e n t i r e l y of 'performing 1 musicians; of these, 68% were p r i m a r i l y 
o rchestral musicians also involved i n g i v i n g i n s t r u c t i o n . I t 
seems probable that f o r many of these people, musical memory 
meant the capacity to 'memorise* and play 'by heart' c e r t a i n 
passages of c l a s s i c a l music. I n general, the only musicians 
required to do t h i s are solo performers. The ordinary orchestral 
player always has his music to guide him. I t follows therefore 
t h a t •memory* of t h i s type i s not required i n exceptional degree 
by the ma j o r i t y of players. This s i t u a t i o n was r e f l e c t e d i n the 
answers of a small number of subjects who wrote footnotes to the 
memory question s t r e s s i n g that memory was more important f o r solo 
performance than f o r general orchestral work. One v i o l i n i s t i n 
p a r t i c u l a r wrote, at the very end of the questionnaire, "About 
pl a y i n g from memory, memorizing. Shouldn* t memory be l i s t e d 
separately from memorizing?". Clearly, i n t h i s instance the 
musicians' concept of 'musical memory' was not the one intended 
i n the question, and the dilemma i s c r y s t a l l i s e d i n the above 
quotation. Generally, the two types may be distinguished as 
f o l l o w s . The musician i s apt to i n t e r p r e t 'musical memory* as 
the capacity to reproduce w i t h complete accuracy lengthy passages 
of c l a s s i c a l music upon a c e r t a i n instrument, i n the absence of 
any w r i t t e n p a r t s . 'Musical memory' as used i n the questionnaire 
r e f e r r e d to a f a r less complex task; namely the a b i l i t y t o hold 
i n short term memory the general, o v e r a l l c h a r a c t e r i s t i c s of 
short musical ext r a c t s , such as would enable a person to make 
comparative judgements about two s i m i l a r , but not i d e n t i c a l , 
e x t r a c t s , played one a f t e r the other. No type of physical r e -
production i s involved or implied here, l e a s t of- a l l any r e -
production demanding memory to pe r f e c t i o n of long pieces of 
w r i t t e n music or i n t r i c a t e series of complex executive movements. 
The type of musical memory intended i n the questionnaire i s des-
cribed i n the f o l l o w i n g manner by Bentley; " I n order to make 
accurate response to melody, a c h i l d must be able to perceive, 
and then r e t a i n i n memory f o r at le a s t a short period of time, 
a given order of p i t c h i n t e r v a l s and note lengths When he 
can remember these i n s u f f i c i e n t d e t a i l to i d e n t i f y a change i n 
the melody, he has reached a stage of analysis". I t i s suggested 
therefore that the unexpectedly low r a t i n g given to 'memory* i s 
due i n considerable part to the f a c t t h a t the above d e f i n i t i o n s 
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were not made apparent i n the questionnaire. 
Results f o r the remaining parts of the questionnaire are 
s e l f explanatory and no f u r t h e r discussion i s included here. 
F i n a l Selection of Test Items. 
We have a short l i s t of eight types of item which merit 
f u r t h e r consideration f o r i n c l u s i o n i n the t e s t b a t t e r y . These 
are: 1. I n t e r v a l s ; 2. Memory; 3. Rhythm; 4» Melodic Shape; 
5. Creative A b i l i t y ; 6. I n t e n s i t y ; 7. Pace; 8. P i t c h . 
I t has been stated (page 73) that Bentley saw as i n d i s -
pensable tonal memory, rhythmic memory, and p i t c h d i s c r i m i n a t i o n . 
The importance of some p i t c h measure has been stressed by other 
w r i t e r s also, and most te s t s include a measure of t h i s type. 
The questionnaire confirms t h a t musicians also regard t h i s type 
of a b i l i t y as being very important. Without the concept of p i t c h , 
any k i n d of melodic development i s impossible i n music, and we 
are l e f t w i t h only a bare rhythmic skeleton. I n short, p i t c h 
v a r i a t i o n i s what turns rhythms or time patterns i n t o tunes. 
Some type o f p i t c h measure i s therefore selected w i t h the utmost 
confidence as an essential p a r t of any proposed t e s t b a t t e r y . 
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According t o Bentley, some type of rhythmic measure and 
some s o r t of tonal measure are also necessary. However, i n 
Bentley 1s system these two are i n e x t r i c a b l y t i e d up w i t h 
memory. A l l three aspects remain i n the short l i s t , but memory 
i s postulated here as a separate entity.- More needs to be said 
therefore about the r e l a t i o n s h i p between c e r t a i n s p s c i f i c 
musical capacities and 'memory', e i t h e r general or s p e c i f i c . 
On the basis of observation of children's musical behaviour, 
and a c e r t a i n amount of experimental data f Bentley makes a d i s -
t i n c t i o n between two types of musical nfemory, one of which i s 
s p e c i f i c to tonal material and one to rhythmic material.' This 
d i s t i n c t i o n i s r e f l e c t e d i n h i s t e s t battery: and no other 
battery makes the same d i s t i n c t i o n . Most indeed have a separate 
•memory' section. Bentley's d i s t i n c t i o n i s a v a l i d one, but 
does not unfortunately suggest any' b a s i c a l l y new approach to 
problems of measurement f o r the f o l l o w i n g reasons. Consider 
some of the e x i s t i n g t e s t b a t t e r i e s ; Seashore used tests of 
memory i n which a subject had to detect a change of one note 
i n two consecutive playings of a tonal sequence, and rhythm 
te s t s i n which subjects had to make comparisons of two tapped 
time patterns on a 'same' or ' d i f f e r e n t * basis. Wing included 
a memory t e s t demanding detection of change of a si n g l e tone 
i n two consecutive playings. The Kwalwasser-Dykema uses rhythm 
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t e s t s of, again, two rhythmic patterns demanding 'same' or 
' d i f f e r e n t ' response. Whistler and Thorpe devised t e s t s 
c a l l e d Melody Recognition arid Rhythm Recognition. What form 
do they take? Once again the comparison of pairs of i d e n t i c a l 
or almost i d e n t i c a l pairs of s t i m u l i c a l l i n g f o r the response 
'same' or ' d i f f e r e n t ' . This 'comparison of pa i r s ' method'is 
very common i n the t e s t m a t e r i a l a v a i l a b l e . Now consider the 
Bentley Tests. His 'Tonal Memory' items use the 'comparison 
of pairs* method, and so do his 'Rhythmic Memory1 t e s t s , though 
these include a counting element as w e l l . The d i s t i n c t i o n 
between two types of musical memory i s merely r e f l e c t e d i n 
Bentley's system as a change of name. Examination i n d e t a i l 
of the material contained i n the systems mentioned above w i l l 
show tha t w r i t e r s have almost always tended t o r e f e r to what 
Bentley c a l l s 'tonal memory' as simply memory; and 'rhythmic 
memory' as simply rhythm. Thus Bentley's attempt to break down 
the memory aspect i n t o two parts unfortunately does not lead t o 
any major r e t h i n k i n g w i t h regard to t e s t construction. 
On the d i s t i n c t i o n between tonal memory and rhythmic memory, 
Bentley w r i t e s the f o l l o w i n g : "Memory f o r melody, then, i s an 
a b i l i t y that develops at an early age; and t h i s a b i l i t y can be 
measured. When we come to devise means of measuring t h i s a b i l i t y 
we r e c a l l t h a t the two fundamental c h a r a c t e r i s t i c s of melody t h a t 
-96-
make one tune distonguishable from any other tune are the 
tonal and rhythmic aspects. We also note that'the errors 
of d e t a i l t h a t we f i n d c h i l d r e n spontaneously c o r r e c t i n g i n 
t h e i r performances are errors i n both t o n a l c o n f i g u r a t i o n 
and i n rhythm. The rhythmic aspect frequently seems to cause 
less trouble than the t o n a l ; but when the rhythm i s r i g h t 
c h i l d r e n concentrate e n t i r e l y f o r the moment'on the tonal 
aspect. S i m i l a r l y , when the tonal aspect i s r i g h t they devote 
t h e i r whole a t t e n t i o n to the rhythmic c o r r e c t i o n . They d i s -
t i n g u i s h these two aspects, and deal w i t h them separately." 
"This would seem to i n d i c a t e that separate measurements 
should be made f o r these two ess e n t i a l and d i s t i n c t aspects 
of memory f o r melody". Although the d i s t i n c t i o n has perhaps 
never been made i n t h i s form before, a great many e x i s t i n g 
t e s t s do i n f a c t measure these two ' d i s t i n c t aspects' though 
under a d i f f e r e n t name. 
The above discussion provides an i n s i g h t i n t o c e r t a i n prob-
lems associated w i t h musical memory i n the present context, as 
fol l o w s : Bentley showed that i n s o l v i n g problems of melody and 
rhythm two types of memory were di s t i n g u i s h a b l e . No mention i s 
made of memory i n the chord analysis or p i t c h t e s t s , and y e t 
these also involve a degree of memory. The problem centres 
around types of memory which are postulated as being e i t h e r 
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(a) s p e c i f i c i n some degree to c e r t a i n types of musical task or 
(b) more general. The very nature of perceptual group te s t s 
ensures that these two are often i n e x t r i c a b l y bound together. 
Bentley has produced evidence showing differences i n memory f o r 
melody and f o r rhythm. Evidence i s also given i n a l a t e r s"e:c,— 
tLon |[section 5 )f showing th a t memory f o r rhythmic patterns 
can be d i f f e r e n t i a t e d from memory f o r other types of m a t e r i a l . 
I n the t e s t i n g s i t u a t i o n however, the very nature of the t e s t 
means tha t a l l i t s parts demand short term memory; the sub-
j e c t hears something and has to store i t i n order to make a 
comparison w i t h what he hears next. I n f a c t the memory com-
ponents stressed by Bentley are not the only ones present i n 
the t e s t i n g s i t u a t i o n . Tests such as Bentley 1s p i t c h t e s t 
demand storage of the f i r s t stimulus tone i n order to compare 
the second w i t h i t . S i m i l a r l y f o r Wing's P i t c h Change Test. 
Even chord analysis as envisaged by Bentley and Wing demands 
storage of the'harmonic m a t e r i a l while the a n a l y t i c process 
takes place. (The point has already been made that i f a sub-
j e c t responds to the. o v e r a l l sound i n a non-analytic manner, 
hi s answer i s l i k e l y to be i n e r r o r ; ) The point being made 
here i s t h a t a l l aspects are i n f a c t memory tests of some ki n d 
i n that storage and then r e c a l l of material, of d i f f e r e n t types, 
i s demanded. And by saying t h a t c e r t a i n types of memory are 
s p e c i f i c we mean simply t h a t people store d i f f e r e n t types of 
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m a t e r i a l w i t h d i f f e r e n t degrees of accuracy. 
I n the present the s i s , the r e l a t i o n s h i p between 'memory 
fa c t o r s ' and musical a b i l i t y i s envisaged as being rather 
s p e c i a l , and the f o l l o w i n g section i s devoted to t h i s : -
1 Memory* and Musical A b i l i t y . 
I n t h i s section i t i s proposed only to give the very bar-
est o u t l i n e of a theory of musical a b i l i t y based almost en-
t i r e l y on c e r t a i n memory f a c t o r s , namely processes of encoding 
and decoding, and r e c a l l , of c e r t a i n types of m a t e r i a l . Con-
siderable space i s given to a discussion of t h i s t o p i c i n 
section- 3 , where i t i s more appropriately s i t u a t e d . We have 
stated that a l l the t e s t material a v a i l a b l e c a l l s f o r the s t o r -
age i n short term memory, and manipulation of, c e r t a i n types of 
m a t e r i a l . The i m p l i c a t i o n here i s that what i s being-measured 
i n these te s t s i s j u s t t h i s a b i l i t y ( i . e . storage and manip-
u l a t i o n ) and that what i s meant by musical a b i l i t y , as f a r as 
test s are concerned, is' j u s t these things. I t has been hypo-
thesised e a r l i e r that t h i s i n f a c t comes close to being a useful 
and operational d e f i n i t i o n of musical a b i l i t y i n more general 
terms, but t h i s discussion need not concern us here. I f we 
accept that a l l the e x i s t i n g t e s t material i s concerned b a s i c a l l y 
w i t h memory processes v i s a v i s c e r t a i n types of ma t e r i a l , i t 
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becomes clear t h a t t o give c e r t a i n tests the t i t l e of simply 
•Memory' i n an a l l i n c l u s i v e manner, and t o describe the 
other t e s t s as though they were measures of something else 
i s i l l o g i c a l . S i m i l a r l y , to-.devise t e s t s of 'Melodic Memory' 
or 'Rhythmic Memory', and then t o complete the batter y w i t h 
the i m p l i c i t assumption t h a t memory i s somehow not p e r t i n e n t 
i n the remaining items, i s also i l l o g i c a l . I t also f o l l o w s , 
i f we accept the argument, t h a t i n devising t e s t material we 
can manipulate the order of d i f f i c u l t y by a l t e r i n g the ease 
w i t h which material can be remembered; th a t i s by a l t e r i n g 
the length, and the c o d a b i l i t y , of items. (The e f f e c t s of 
manipulating these variables i s described i n Section 3») 
On the i m p l i c i t understanding, then, t h a t a l l t e s t items 
proposed here are regarded as being measures of coding and 
r e c a l l processes, a l l items proposed w i l l simply be given the 
name of the s p e c i f i c musical task i n which context these pro-
cesses are being assessed. No separate * memory1 t e s t can be 
proposed as i t permeates a l l items used; the t e s t r e l a t i n g 
to coding/decoding and r e c a l l f o r p i t c h material w i l l simply 
be c a l l e d ' P i t c h * , and so on. 
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On the basis of the above, item (2) on the short l i s t , 
memory, can be discarded; not because i t i s i r r e l e v a n t , but 
because i t i s c e n t r a l to a l l material used, (e.g. Wing's 
'memory* t e s t , f o r instance, would probably be r e f e r r e d to as 
'melody' i n the present system, since i t measures memory f o r 
melodic m a t e r i a l ) . 
Many of the e x i s t i n g t e s t b a t t e r i e s use some type of test 
of melodic m a t e r i a l . The Wing 'memory' tests have already been 
described; Seashore also used the method i n v o l v i n g two nearly 
s i m i l a r playings, but hi s material was selected 'to form no 
melodic l i n e ' • (But what d i f f e r e n t i a t e s a 'melodic' from an 
'unmelodic' l i n e i s not cl e a r . ) Kwalwasser-Dykema ( t o n a l 
memory), Gaston (melodic memory), also used a s i m i l a r method 
of assessment. When discussing children's music and the 
variables by which i t i s characterised, the prominent r o l e of 
melody was stressed. Also, the strong r o l e of melody extends 
to many cu l t u r e s , and i s a world-wide feature of music. These 
points have already been made i n d e t a i l . On the basis of the 
above, some t e s t of melody was selected w i t h confidence as being 
an essential part of the proposed t e s t b a t t e r y . Prom the short 
l i s t of eight types of m a t e r i a l , ' p i t c h ' and 'melodic shape' 
have thus f a r been selected, and 'memory' has been deleted f o r 
the-reasons given i n the previous paragraph. The remaining 
items are ( l ) i n t e r v a l s (3) rhythm (5) creative a b i l i t y 
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(6) i n t e n s i t y (7) pace. 
The c e n t r a l r o l e of rhythm from a c r o s s - c u l t u r a l point 
of view has also been stressed. Many e x i s t i n g t e s t b a t t e r i e s 
include some t e s t of c e r t a i n aspects of rhythmic a b i l i t i e s . 
Together w i t h melody, rhythm is- one of the foundation stones 
on which a l l tunes, from the simplest to the most complex, are 
b u i l t . Thackrey)'s studies have indicated that rhythmic a b i l i -
t i e s are complex, as r e f l e c t e d i n h i s battery of seven d i f -
f e r e n t t e s t s of rhythmic aptitudes. Though the present battery 
could not absorb such a d e t a i l e d examination due to pressure 
on time f o r a d m i n i s t r a t i o n , some t e s t of basic rhythmic cap-
not included i n the Thackray b a t t e r y . 
Creative a b i l i t y i s unsuitable as t e s t m a t e r i a l . Though 
studies of c r e a t i v i t y can be s c i e n t i f i c a l l y o r i e n t a t e d , the 
major problem of c r i t e r i a remains unsolved. What i n f a c t i s 
musically creative and what non-creative? E i t h e r we have to 
assume tha t something else i s a r e l i a b l e i n d i c a t o r of creat-
i v i t y , such as number or uniqueness (Getzels and Jackson, 1962; 
Wallach and Kegan, 19°5; of responses, or take note of informed 
opinion as to what i s c r e a t i v e . The other major problem i n the 
f i e l d of musical c r e a t i v i t y arises out of the need f o r subjects 
to have some f a m i l i a r i t y w i t h musical material i n order to be 
able to manipulate i t and display t h e i r c r e a tive t a l e n t s . 
a c i t i e s i s necessary, and the one f i n a l l y chosen here i s one 
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D e t a i l s are given i n a l a t e r section of c e r t a i n experiments 
i n devising t e s t s of musical c r e a t i v i t y ; one of the fin d i n g s 
from these was tha t scores on the creative tests d i d not 
co r r e l a t e h i g h l y with scores using the types of perceptual 
t e s t material so f a r described. I t would seem therefore that 
c r e a t i v i t y , . as measured by c e r t a i n types of t e s t , i s an e n t i r e l y 
d i f f e r e n t k i n d of a b i l i t y from the a b i l i t i e s measured by the 
other t e s t m a t e r i a l so f a r proposed. I t i s not therefore s u i t -
able f o r i n c l u s i o n i n the present-battery. 
Of the remaining items, i n t e n s i t y and pace are also r e -
jected as u n s a t i s f a c t o r y . I n t e n s i t y has been used as a measure 
by some workers, most notably by Seashore. Wing also used a 
t e s t of i n t e n s i t y , as an appreciation measure, ( i . e . "Judging 
the more appropriate mode of varying loudness i n two per-
formances of the same melody"). These two approaches i l l u s t r a t e 
p e r f e c t l y the dilemma a r i s i n g from th.e use of tes t s of i n t e n s i t y . 
I n the f i r s t place, Seashore's t e s t , which takes i n t e n s i t y out 
of the musical context, requires subjects to sta t e which of two 
buzzer noises ( ' f i r s t 1 or 'second') i s the louder. This approach 
has been j u s t l y c r i t i c i s e d on the grounds that i t i s a purely 
psychophysical t e s t and has l i t t l e . t o do wi t h musical a b i l i t y . 
This i s r e f l e c t e d i n the low v a l i d i t y of t h i s item. ( F i r s t Ver-
sion, v a l i d i t y o f i n t e n s i t y t e s t .13, w i t h music grades and 
teacher's r a t i n g s . I n the data on the revised version,-validy N, 
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data a v a i l a b l e only f o r P i t c h , Rhythm and Tonal Memory. 
V a l i d i t y f o r other items described as 'questionable'. Shuter, 
Appendix 1, p 28l). A general conclusion would be that t h i s 
approach i s a t e s t of sensory capacity rather than musical 
a b i l i t y . On the other hand, Wing's approach i s equally un-
s u i t a b l e f o r i n c l u s i o n i n the proposed b a t t e r y . I n the musical 
.situation, v a r i a t i o n of i n t e n s i t y takes place i n a purely aes-
t h e t i c manner. S e n s i t i v i t y to changes of i n t e n s i t y i n a psycho-
physical sense i s not nearly so important as when and how the 
changes are made; but when and how changes are made i s very 
much a s t y l i s t i c consideration, influenced by c e r t a i n conventions. 
Any t e s t of dynamics ( i n t e n s i t y ) i n the musical s i t u a t i o n i s 
based on these considerations and can only be a t e s t of appre-. 
c i a t i o n , depending on the f a m i l i a r i t y of the subject w i t h 1he 
conventions. 
A closer examination of the r o l e of i n t e n s i t y i n music w i l l 
help to c l a r i f y the s i t u a t i o n . Variations of i n t e n s i t y are used 
p r i m a r i l y to convey emotional states i n music. T y p i c a l l y , loud 
passages tend perhaps to convey anger, or ebullience or more 
overt emotional states; q u i e t passages convey sadness, w i s t f u l -
ness and so on. The actual changes i n i n t e n s i t y , in. terms of 
sound pressure, are however r e a d i l y discernable. I f any part 
of t h i s eludes the l i s t e n e r , i t i s the s u b t l e t y i n the use of 
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i n t e n s i t y change and not the actual change i t s e l f which i s 
almost i n v a r i a b l y w e l l w i t h i n h i s phy s i o l o g i c a l capacity. 
Below, i s reproduced a table showing the minimum perceptible 
change i n i n t e n s i t y l e v e l of pure tones as a f u n c t i o n of f r e -
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Numbers on curves i n d i c a t e l e v e l above threshold. 
I t w i l l be noted th a t s e n s i t i v i t y depends on the frequency of 
the tones, and th a t s e n s i t i v i t y i s greatest around 3,000 c.p.s. 
also, there i s a d i f f e r e n t i a l e f f e c t of l e v e l above absolute 
threshold ( u s u a l l y taken as .0002 dynes per sq. cm.) Note th a t 
under the most unfavourable condition ( i . e . 40 c.p.s. 5d. b. 
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above threshold) the minimum perceptible change i s 8d. b. 
A table g i v i n g the i n t e n s i t y ranges of various musical 
instruments under c o n t r o l l e d conditions i s given below, and 
serves f o r i n t e r e s t i n g comparison (Olson, H. F., 1967)» w i t h 
the previous f i g u r e (page 104)• 
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The i n t e n s i t y ranges f o r various musical instruments 
at a distance of 10 f e e t . 0 decibels = 0.000204 dyne 
per square centimeter, or 10 - 16 watt per square 
centimeter. 
Unfortunately no r e a l l y r e l i a b l e data i s av a i l a b l e on the 
range of i n t e n s i t i e s , measured at the ear-drum, produced i n 
various musical performances. There can be no doubt, however, 
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tha t the i n t e n s i t y differences which are used i n music to give 
c e r t a i n a r t i s t i c e f f e c t s are g r e a t l y i n excess of the f i g u r e s 
given f o r minimum perceptible change. For example, i n a 'normal 
room' w i t h no i n d i v i d u a l sound sources discernable (such that 
the room would be regarded as ' s i l e n t ' i n a n o n - s c i e n t i f i c sense) 
a sound l e v e l meter would probably r e g i s t e r between .30 and 40 
decibels. The sound- of a piece of paper dropped i n such a room 
would r e g i s t e r an increase of something i n the order of 12 d.b. 
' f t . from the meter. From the graphs given on page 105 we can 
observe that f o r sound l e v e l of 40 d.b., the minimum perceptible 
change i n decibels i s between 2 and 3« Measurement of threshold 
s e n s i t i v i t y i s l i k e l y to be u n r e l i a b l e as a guide to musical a b i l i t y 
t h erefore. The low v a l i d i t y of Seashore's i n t e n s i t y t e s t confirmsihis 
F i n a l l y on t h i s point we may note the f o l l o w i n g , from Seashore: 
"There are two measures which are basic to a l l dynamic aspects of 
tone, s e n s i t i v i t y and d i s c r i m i n a t i o n . The f i r s t i s the measure of 
the n a t u r a l capacity of the ear f o r becoming aware of sounds; the 
second i s a measure of the capacity of the ear f o r hearing d i f -
ferences and, therefore, the power to use the ear i n a musically 
s i g n i f i c a n t way dynamically, that i s , to assign musical meaning 
to loudness c h a r a c t e r i s t i c s " . Seashore's t e s t i s based on t h i s 
premise, w i t h the r e s u l t i n g d i f f i c u l t i e s described above. The 
* I n the musical context the meaning of 'dynamic' i s q u i t e 
s p e c i f i c , and r e f e r s to any v a r i a t i o n i n i n t e n s i t y . I n 
such w r i t t e n music, there are i n d i c a t i o n s about the loud-
ness or softness of p a r t i c u l a r phrases or passages. These 
i n d i c a t i o n s are known as the ' dynamics''. 
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f a c t i s that we can now see that measuring "the capacity of 
the ear f o r hearing d i f f e r e n c e s " does not imply, as Seashore 
suggests, that we can say anything about the a b i l i t y " t o 
assign musical meaning to loudness c h a r a c t e r i s t i c s " . On the 
other hand the approach of Wing produces tests of appreciation 
r a t h e r than aptitude, w i t h d i f f i c u l t i e s described e a r l i e r . 
( pages 13, 56 - 57). 
Pace was rej e c t e d on the grounds that as an a b i l i t y i t was 
i n s u f f i c i e n t l y c e n t r a l as a component of musical a b i l i t y to 
merit i t s i n c l u s i o n i n a t e s t battery where time and space 
were at a premium. Also, pace i s e s s e n t i a l l y a temporal element 
and as such can be regarded as an aspect of rhythm. I t has 
already been stated that the rhythm t e s t f i n a l l y derived i n 
t h i s work i s not intended to be an exhaustive coverage of r h y t h -
mic a b i l i t i e s . A comprehensive battery of rhythm tests has been 
devised by Thackray (1969). I n t h i s battery the notion of pace 
i s r e f e r r e d t o as 'tempo 1. Pairs of s t i m u l i are presented and 
subjects are asked to i n d i c a t e whether the 'tempo' of the paired 
items i s the same, or i f not, which one was quicker. I n a fa c -
t o r analysis of the tests he devised, Thackray found that the 
most s a t i s f a c t o r y t e s t to use, where maximum p r e d i c t a b i l i t y was 
required from the use of only one type of t e s t , was one i n which 
the subject was asked to reproduce the rhythmic p a t t e r n from a 
piece of heard music. This i s hardly s u r p r i s i n g since a task 
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of t h i s nature i s complex and to some extent involves a l l the 
separate tasks i n h i s b a t t e r y . However, the use of melodic 
material i n tests, of rhythmic a b i l i t y has c e r t a i n drawbacks; 
these are discussed i n Section 3 , when the proposed rhythmic 
t e s t i s discussed i n d e t a i l . I t i s i n t e r e s t i n g t o note t h a t i n 
a paper given by Thackray to the Annual B.P.S. meeting, Education 
Section (Music), September, 1968, he described 'Tests of Rhythmic 
A b i l i t y ' . This d i f f e r e d i n some respects from the battery des-
cribed i n Music Education Research Papers Number 4 (Novello, 1969); 
no t e s t of 'tempo' was described, and a t e s t of 'steadiness* was 
included, which does not appear i n the l a t t e r . 
Conclusions from the above, SB f a r as the production of r h y t h -
mic t e s t material i s concerned, are that where i t i s possible to 
use only a si n g l e t e s t then best r e s u l t s w i l l be obtained from 
items of a complex rather than a simple nature. The exact nature 
of various rhythmic tasks w i l l be discussed l a t e r , but i n con-
clu s i o n we can say that i t i s desirable to devise a t e s t demanding 
the apperception of several variables i n c l u d i n g pace or 'tempo'. 
I n the present b a t t e r y , t h i s i s achieved by producing tasks 
demanding a type of p a t t e r n r e c o g n i t i o n i n which the subject has 
to e x t r a c t and compare information from two d i f f e r e n t types of 
source. No t e s t of t h i s type i s contained i n the Thackray Tests 
of Rhythmic Ap t i t u d e . 
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I n summary, examination of c e r t a i n e x i s t i n g data leads to 
the conclusion t h a t i n the present batt e r y no separate t e s t of 
pace i s warranted. I t i s possible nevertheless to devise rhythm 
te s t s of such a nature t h a t good p r e d i c t i v e value can be obtained 
from t e s t material of a complex nature. Unfortunately no v a l i d i t y 
data i s yet av a i l a b l e f o r the Thackray Tests, but the nature of 
the items suggests that complex tasks w i l l have higher v a l i d i t y 
than the simpler ones included i n h i s b a t t e r y . 
The s i n g l e remaining item from the o r i g i n a l short l i s t i s 
i n t e r v a l . I n the development of his t e s t b a t t e r y , Herbert Wing 
t r i e d two i n t e r v a l t e s t s , one i n which subjects had to name the 
i n t e r v a l s , and one i n which two i n t e r v a l s were played and a 'same/ 
d i f f e r e n t ' type of answer was required. Of these two tests he 
w r i t e s ( s e l e c t i o n of the most s u i t a b l e items, pp 44 - 45)» "The 
t e s t on s t a t i n g the names of i n t e r v a l s , ••, gave_.-a high cor-
r e l a t i o n w i t h the t o t a l scores, but t h a t on comparing i n t e r v a l s , . . . 
which was designed as an easier v a r i a n t of the same aspect, showed 
very l i t t l e agreement". The f i r s t of the two forms, c l e a r l y i s 
u n s a t i s f a c t o r y since formal musical knowledge of i n t e r v a l names 
i s demanded. The second form Wing reject e d because average scores 
were so low as to exceed guessing l e v e l on only four items. I t 
was also shown tha t i n the performance of these t e s t s musical 
subjects often gave t'he wrong answer due to an i n a b i l i t y to con-
s i d e r the two stimulus i n t e r v a l s independently, and instead they 
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o f t e n compared one of the i n t e r v a l s w i t h the i n t e r v a l between 
the two paired s t i m u l i . Sim i l a r d i f f i c u l t i e s are reported 
by Heinlein, H. (1925) i n a study of the Seashore Consonance 
Test. Tests of i n t e r v a l d i s c r i m i n a t i o n were also used i n a 
t e s t battery-by Madison (1942). Separate studies showed r e l i a -
b i l i t y of .74; .76, and .84. 
Notwithstanding the d i f f i c u l t i e s that musical subjects 
found i n understanding the nature of the task i n Wing's i n t e r v a l 
t e s t s , Wing also wrote, "When the subject was t o l d to analyse 
the f i r s t i n t e r v a l and then the second, and f i n a l l y to w r i t e 
down whether the two were the same or d i f f e r e n t , the musician 
was undoubtedly superior to. the unmusical person i n t h i s task". 
I n other words, the tes t s discriminated between 'musicians' and 
'unmusical persons' but the d i s c r i m i n a t i o n was based, at l e a s t 
t o some extent, on formal musical knowledge needed f o r the 'analysis' 
* I t has been pointed out that much t e s t material has been 
devised from the point of view of the musician. Of the 
problem described here, Wing w r i t e s , "When the subject 
was t o l d to analyse the f i r s t i n t e r v a l , - and then the 
second, and f i n a l l y w r i t e down whether the two were the 
same or d i f f e r e n t , the musician was undoubtedly superior 
to the unmusical person i n t h i s task. However, t h i s i s 
a departure from the normal habits of the musician i n 
l i s t e n i n g to music. Obviously, any t e s t which penalizes 
the subject vrho follows good habits of l i s t e n i n g , t o music 
must be'discarded". This passage i s a l o g i c a l outcome 
of " the standpoint of t h i s i n v e s t i g a t i o n i s nearer 
that of the musician than that of the p h y s i c i s t ",• but 
i l l u s t r a t e s the dangers of such an approach. I f we select 
a l l our items so tha t they accord n i c e l y w i t h 'the subject 
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of the items. I t w i l l be argued here that i t i s possible to 
arrange an i n t e r v a l measure i n such a way that no formal 
analysis i s necessary, so that untutored but not necessarily 
unmusical persons are enabled to score h i g h l y on the t e s t s ; 
and to arrange i n s t r u c t i o n s so that musicians are q u i t e clear 
as to what i s required. 
The evidence from previous studies i s not s u f f i c i e n t there-
fore to r u l e out the p o s s i b i l i t y of devising workable tests of 
i n t e r v a l . There are reasons to suggest that' an i n t e r v a l measure 
i s an essential component of any t e s t of musical a p t i t u d e . The 
manner i n which i n t e r v a l material has been used i n previous t e s t 
b a t t e r i e s can be viewed as an extension of harmonic t e s t m a t e r i a l . 
I n the present study, i t i s an extension of melody. This d i f -
ference arises out of the f a c t that i n previous b a t t e r i e s the ' 
sounds comprising the i n t e r v a l s have been played simultaneously, 
i n the form of a chord. I n the proposed battery the sounds com-
p r i s i n g the i n t e r v a l are played separately, one a f t e r the other. 
Whereas the f i r s t approach presents i n t e r v a l as an element of 
* Continued from overleaf. 
who follows good habits of l i s t e n i n g ' we penalise the person 
who does not l i s t e n . Clearly, we do not want to select 
against the person who has an e x p e r i e n t i a l advantage; but 
we must not select f o r him e i t h e r . The f a i r e s t way of doing 
t h i s i s to select material w i t h which he i s as u n f a m i l i a r as 
the person without any e x p e r i e n t i a l advantage. 
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harmony, the second presents i t as an element of melody. We 
have already examined the reasons f o r not using any harmonic 
m a t e r i a l ; and described how, i n Stumpf's experiments, the 
number of notes heard i n a diad depends on the i n t e r v a l bet-
ween the constituents. I t i s c l e a r l y meaningless to ask per-
sons' to compare the differences between i n t e r v a l s when the 
normal ear hears d i f f e r e n t numbers of tones i n the d i f f e r e n t 
i n t e r v a l s . (The experimenter i s i n e f f e c t asking *how f a r 
apart are these two notes' when the subject hears perhaps three 
or four tones.) Also, '1'analyse a u d i t i v e 1 i s c a l l e d f o r when-
ever subjects are asked to attend to i n d i v i d u a l tones i n com-
plex harmonic s t r u c t u r e s . We have also noted how there i s no 
c r o s s - c u l t u r a l basis f o r harmonic m a t e r i a l , and how i t i s a 
feature absent from the music of c h i l d r e n i n t h e i r spontaneous 
music making. (These arguments are expounded i n d e t a i l on 
pages 63 - 76) The above arguments do not apply when i n t e r v a l 
i s taken as an element of melody. To d i s t i n g u i s h i t from pre-
vious treatments of i n t e r v a l , the present i n t e r v a l measure w i l l 
be r e f e r r e d to as 'auditory t r a n s p o s i t i o n ' . The importance of 
a t e s t of 'melodic shape' has already been stressed.. Any 'melodic 
shape' i s characterised by tones of certain-frequency ( p i t c h ) 
s i t u a t e d at d i f f e r e n t points of the frequency spectrum, that i s 
notes separated by i n t e r v a l s . There may or may not be a rhythmic 
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element, but a t e s t of t h i s has already been included. I t i s 
important to show tha t i n t e r v a l i s something d i f f e r e n t from 
melodic shape and p i t c h , however, i f redundancy i s to be 
avoided. This d i f f e r e n c e can most e a s i l y be grasped i f we 
look at these three ' t o n a l ' a b i l i t i e s (as d i s t i n c t from r h y t h -
mic) i n the f o l l o w i n g manner. To perform p i t c h t e s t s we have 
to l i s t e n t o a standard frequency, store t h i s at l e a s t f o r a 
short time, and be able to respond by recognising tones of the 
same frequency when they next occur. This also implies that we 
can t e l l when subsequent.tones are of a d i f f e r e n t frequency. 
Melody or melodic shape c a l l s f o r a response to a series of 
d i f f e r e n t pitches, and involves the storage, at l e a s t f o r a 
short time, of. the r e l a t i v e frequencies of the constituent 
tones. Note, however, that absolute accuracy w i t h i n d i v i d u a l 
tones i s not es s e n t i a l , nor even a e s t h e t i c a l l y desirable. 
Provided the main r e l a t i o n s h i p s are grasped, the melodic shape 
can be said to have been retained. I n t e r v a l , or 'Auditory 
Transposition', i s not a measure of r e t e n t i o n of i n d i v i d u a l 
tones, nor a measure of r e t e n t i o n of longer series of o v e r a l l 
r e l a t i o n s h i p s . I t involves storage and recognition on the 
basis of the frequency r a t i o of two tones. 
I t i s true that we can describe any fragment of melody i n 
terms of the i n t e r v a l s between the constituent tones; a melody 
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(apart from any rhythmic aspects) can be viewed as a succession 
of i n t e r v a l s . I t might appear therefore that by proposing a t e s t 
of i n t e r v a l we are merely d u p l i c a t i n g the 'melodic shape' t e s t 
on a more elemental l e v e l . There i s evidence to show tha t per-
ception of i n t e r v a l i s q u i t e d i f f e r e n t from perception of melody, 
however. F i r s t l y , memory f o r nielodic shape seems to be q u i t e 
d i f f e r e n t from memory f o r i n t e r v a l s . . Experiments by the w r i t e r 
have shown t h a t i n t e s t i n g memory f o r melodic m a t e r i a l , provided 
that the degree of randomness or organisation of the melodic 
material i s kept constant, then longer passages are more d i f -
f i c u l t to remember than shorter passages. With progressive 
shortening of items, more accurate responses are obtained, u n t i l 
the m aterial has been shortened down to two notes only. An 
increase i n d i f f i c u l t y i s observed when t h i s stage i s reached. 
This i s not due simply to key change f a c t o r s either.. Subjects 
can recognise tunes they know regardless of what key they hear 
i t in.- The memory i s f o r the pattern of r e l a t i o n s h i p s and not 
s p e c i f i c to the key. i n which they f i r s t heard the m a t e r i a l . Thus 
most people' can recognise 1 God Save the Queen' regardless of 
s t a r t i n g note, even though they w i l l almost always have heard 
i t i n the key of G major. Memory f o r i n t e r v a l then cannot be 
explained as simply a form of memory f o r very short b i t s of mel-
odic m a t e r i a l . Teplov distinguishes two aspects i n the correct 
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perception of melodic material (as d i s t i n c t from melodic shape) 
which are: 1. that i n which a l l t hat i s perceived i s " l a 
courbe melodique", t h a t . i s to say that the only t h i n g perceived 
and stored c o r r e c t l y i s the d i r e c t i o n of movement of the con-
s t i t u e n t sounds, " l a succession des montees et des descentes". 
2. not only the d i r e c t i o n of movement i s perceived and retained 
c o r r e c t l y , hut also the actual sise of the i n t e r v a l steps. 
Meissner performed experiments w i t h 700 c h i l d r e n aged 8 - 1 4 
years. They were asked to reproduce a melodic e x t r a c t which 
they had never heard-before, a f t e r a si n g l e presentation. Of 
those who f a i l e d to reproduce c o r r e c t l y (which was the m a j o r i t y ) 
over 50% c o r r e c t l y reproduced the 'melodic shape 1, th a t i s what 
Teplov describes as " l a courbe melodique", but f a i l e d i n the 
accurate reproduction of the i n t e r v a l s . (Meissner, 1914) The 
dif f e r e n c e between perception of melodic shape and i n t e r v a l has 
also been shown by Brehmer (1925), and Stern (1927). G'esell and 
I l g (1943) also reported how children aged 3 years could repro-
duce whole songs recognisably, though not i n p i t c h ( i . e . the 
i n t e r v a l s were not rendered c o r r e c t l y ) . I t seems from t h e . a v a i l -
able evidence that the correct perception and r e t e n t i o n of com-
p l e t e melodic material hinges f i r s t of a l l on a grasp of the 
general shape of the melody, and a l a t e r stage when the exact 
separations of the various i n t e r v a l s are perceived and retain e d . 
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I f we accept the importance of melody i n music, and wish 
to devise s a t i s f a c t o r y tests then both aspects mentioned above 
(melodic shape and i n t e r v a l ) must be included, since the absence 
of e i t h e r w i l l hinder the development of general melodic sense. 
On the basis of the above evidence i t was concluded that a 
t e s t of i n t e r v a l was an essential part of any proposed t e s t 
b a t t e r y . 
From the f i n a l short l i s t the items selected as most essen-
t i a l are: -
1. P i t c h . 
2. Melody. 
3. Rhythm. 
4. I n t e r v a l . 
A l l other items have been examined and re j e c t e d on the grounds 
tha t they were unsuitable, or i f s u i t a b l e not s u f f i c i e n t l y 




Development of Teat M a t e r i a l . 
Some Ad d i t i o n a l Considerations i n Test Construction,. 
Regardless of whether one takes the 'atomistic 1' or the 
•unit a r y ' view, one can observe that musical a b i l i t y manifests 
i t s e l f i n a great many ways; and no single act can be said to 
be the t o t a l manifestation of musical a b i l i t y since a l l demand 
some degree of s p e c i a l i s a t i o n . Three broad categories of musical 
behaviour are commonly c i t e d (wing, Bentley and Seashore a l l make 
the same c a t e g o r i s a t i o n ) . These are l i s t e n i n g ( i n a 'musical' 
fashion), performing, and composing. Bentley says,. "The person 
who composes music may be safely regarded as musical, even i f 
there are differences of opinion about the q u a l i t y of h i s com-
po s i t i o n s . The performer who .never composes may also be safely 
regarded as musical, although i n a d i f f e r e n t way; he recreates 
i n sound the ideas the composer has imaged and recorded i n the 
score by means of v i s u a l symbols. The l i s t e n e r who neither 
composes nor performs may also be a musical person; f o r the 
composers ideas, recreated i n sound by the performer, s t i l l have 
no meaning u n t i l they have been heard and understood by the 
a t t e n t i v e l i s t e n e r " . 
" A l l three, composer, performer and a t t e n t i v e l i s t e n e r , 
are 'musical'; a l l three possess c h a r a c t e r i s t i c s that d i s -
t i n g u i s h them from those who neither compose, nor perform, nor 
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l i s t e n t o music". 
G e n e r a l l y speaking, w r i t e r s agree t h a t t h e composer possesses 
the h i g h e s t degree o f mu s i c a l a b i l i t y , f o l l o w e d by t h e per f o r m e r , 
and l a s t l y t h e a t t e n t i v e l i s t e n e r . The above i m p l i e s t h a t t h e r e 
a r e d i f f e r e n c e s o f some k i n d between the t h r e e types o f mu s i c a l 
person.- C l e a r l y t h e r e i s a d i f f e r e n c e between p e r f o r m i n g s k i l l 
and composing s k i l l . The p o s i t i o n o f t h e a t t e n t i v e l i s t e n e r i s 
l e s s c l e a r c u t , though l i s t e n i n g i s a basic requirement f o r a l l 
m u s i c a l development. However, i t i s n o t the d i f f e r e n c e s between 
these t h r e e types o f music a l a c t i v i t y which are i m p o r t a n t ; t h e 
most s t r i k i n g t h i n g s are t h e s i m i l a r i t i e s . I t i s suggested here 
t h a t the 'complexity* o f 'musical a b i l i t y ' stems i n no way from 
the v a r i e t y o f gross musical tasks a v a i l a b l e , b ut from the r e l a -
t i v e l y few p s y c h o l o g i c a l tasks which are common t o musical a c t i v -
i t i e s o f a l l k i n d s . 'Musical a b i l i t y ' , whatever i t may be, i s 
e s s e n t i a l l y a mental a b i l i t y ; and i t s c o m p l e x i t y stems o n l y 
from the v a r i e t y o f p u r e l y mental processes i n v o l v e d . ( F o r 
i n s t a n c e , t h e muscular, c o - o r d i n a t i o n necessary f o r h a n d l i n g a 
v i o l i n bow i s o n l y p e r t i n e n t t o the development o f v i o l i n p l a y -
i n g , and n o t d i r e c t l y t o the development o f mu s i c a l a b i l i t y , 
except t h r o u g h f a c i l i t a t i o n . ) I n o t h e r words, g i v e n t h a t a com-
poser has a very h i g h degree o f 'musical a b i l i t y ' , t h e best p e r -
former w i l l be t h e one who, i n a d d i t i o n t o p e r f e c t t e c h n i q u e , 
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has t h e same music a l a b i l i t i e s as the composer. S i m i l a r l y t h e 
l i s t e n e r who i s a b l e t o ' a p p r e c i a t e ' and 'understand' a p i e c e ' 
o f music w i l l possess t h e same mental musical a b i l i t i e s as t h e 
perf o r m e r and the composer, though perhaps t o a l e s s e r degree. 
Note t h a t almost w i t h o u t e x c e p t i o n , a l l performers can and dp 
compose t o some e x t e n t , most composers perfor m , and a l l are 
a t t e n t i v e l i s t e n e r s . From t h i s we may conclude t h a t t h e d i f -
f e r ences o f k i n d between them stem n o t from d i f f e r e n c e s i n t h e 
type o f musical a b i l i t i e s , b u t from d i f f e r e n c e s i n s k i l l s 
r e s u l t i n g from s p e c i a l i s a t i o n . 
T h is view i s d i r e c t l y opposed t o Seashore's statement, 
"As we have seen, musi c a l t a l e n t i s n o t one but a group o f 
h i e r a r c h i e s o f . t a l e n t . The musical person may be d i s t i n g u i s h e d 
i n v o i c e , i n i n s t r u m e n t a l performance, i n music a l a p p r e c i a t i o n , 
or i n c o m p o s i t i o n ; each o f these i s an independent f i e l d i n 
which one may g a i n eminence w i t h o u t g i v i n g evidence o f marked 
a b i l i t y i n t h e o t h e r s " . I f such a view were w h o l l y t e n a b l e , t o 
use any s i n g l e b a t t e r y o f t e s t s o f music a l a b i l i t y f o r assess-
ment o f ge n e r a l musical p o t e n t i a l would be i m p o s s i b l e . I t i s 
the f a c t t h a t the mental a b i l i t i e s u n d e r l y i n g v a r i o u s m u s i c a l 
tasks are b r o a d l y s i m i l a r t h a t makes 'musical a b i l i t y ' measurable. 
M u s i c a l a b i l i t y m a n i f e s t s i t s e l f i n a v a r i e t y o f b e h a v i o u r a l 
and mental responses. Each separate type o f b e h a v i o u r a l response 
depends on a combination o f a c q u i r e d s k i l l and n a t u r t i l a p t i t u d e , 
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which combine t o produce a c e r t a i n a b i l i t y l e v e l i n the p e r -
formance o f t h a t response. These responses can be c a t e g o r i s e d 
on the ba s i s o f the o p e r a t i o n s necessary f o r t h e i r adequate 
performance. However, i f a p a r t i c u l a r mental response i s , i n 
a p a r t i c u l a r case, d e f i c i e n t t o a s i g n i f i c a n t degree, we can 
say w i t h some conf i d e n c e t h a t 'musical a b i l i t y ' w i l l n ot be 
pr e s e n t t o a h i g h degree. By t h i s , we mean o n l y t h a t the absence 
o f t h e p a r t i c u l a r mental a b i l i t y may p r o h i b i t t o some e x t e n t 
the adequate performance of musical t a s k s which a r e t h e t r u e s t 
evidence f o r m u s i c a l a b i l i t y , s i n c e a minimum l e v e l o f p r o -
f i c i e n c y i n t h a t t a s k i s e s s e n t i a l t o the performance o f t h e 
complex musi c a l task, as a whole* I n measuring these t h i n g s , 
however, we need n o t concern o u r s e l v e s w i t h the problem o f 
whether 'musical a b i l i t y ' i s i n f a c t g r e a t e r than the sum o f 
the p a r t s , r e q u i r i n g t h a t i t be p o s t u l a t e d as a separate e n t i t y 
p ermeating a l l t h e i n d i v i d u a l p a r t s ; o r whether i t i s merely 
a term t o d e s c r i b e the sum o f the p a r t s . I f sampling c e r t a i n 
o f the p a r t s g i v e s a u s e f u l guide i n terms o f some music a l c r i -
t e r i o n , then t h e study o f t h e p a r t s i s a l l t h a t i s necessary. 
I t i s n o t necessary t o p u t a l l one's eggs i n the same basket, 
and f o l l o w e i t h e r the atomism o f Seashore o r the u n i t a r i a n i s m 
o f Wing, i n o r d e r t o draw up a t e s t b a t t e r y . 
-121-
NATURE OF THE TEST MATERIAL. 
Many e x i s t i n g t e s t b a t t e r i e s use m a t e r i a l o f an e x c l u s i v e l y 
m u s i c a l n a t u r e . The argument a g a i n s t t h i s approach i s , b r i e f l y , 
t h a t q u e s t i o n s o r problems based on f o r m a l l y m u s i c a l m a t e r i a l 
are i n f l u e n c e d by t h e s u b j e c t ' s f a m i l i a r i t y w i t h such m a t e r i a l . 
H e r b e r t Wing w r i t e s o f h i s own t e s t s , " . . . . t h e s t a n d p o i n t o f 
t h i s i n v e s t i g a t i o n i s nearer t h a t o f the musician than t h a t o f 
the p h y s i c i s t . . . . " . He a l s o s t r e s s e s t h a t any proposed t e s t s 
"must be acce p t a b l e i n t h e i r b asic p r i n c i p l e s t o musicians", 
and makes the p o i n t t h a t t e s t s which do not have i n t r i n s i c 
m u s i c a l v a l u e are u n l i k e l y t o be adopted by music t e a c h e r s . 
This p o i n t o f view i s n o t the one taken i n the pr e s e n t s t u d y . 
The r e s e a r c h e r i n t h i s f i e l d must have a co m p l e t e l y f r e e hand, 
a t l e a s t i n the i n i t i a l stages, t o produce t e s t m a t e r i a l w i t h 
v a l i d i t y and r e l i a b i l i t y as t h e only ends i n view. P o s s i b l e 
l i n e s o f i n v e s t i g a t i o n must n o t be passed over s i m p l y because 
music teachers f i n d the items d u l l o r u n i n t e r e s t i n g , o r because 
they do n o t f i n d a c e r t a i n type o f a n a l y s i s a t t r a c t i v e . Note 
a l s o t h a t , from t h e p o i n t o f view o f t e s t i n g , t h e r e i s no reason 
f o r supposing t h a t t e s t s o f musical a b i l i t y o r a p t i t u d e should 
n e c e s s a r i l y be composed o f mu s i c a l m a t e r i a l . Anastaisi w r i t e s , 
( l 9 6 l ) , " I t s h o u l d be noted i n t h i s c o n n e c t i o n t h a t t h e t e s t 
items need n o t resemble c l o s e l y the behaviour the t e s t i s t o 
p r e d i c t . I t i s o n l y necessary t h a t an e m p i r i c a l correspondence 
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be demonstrated between the two". And l a t e r , " I t i s e n t i r e l y -
p o s s i b l e , f o r example, t o devise a t e s t f o r p r e d i c t i n g how w e l l 
an i n d i v i d u a l can l e a r n French b e f o r e he has even begun the 
study o f French. Such a t e s t would i n v o l v e a sample o f t h e 
types o f behaviour r e q u i r e d t o l e a r n the new language, but 
would i n i t s e l f presuppose no knowledge o f French. I t c o u l d 
then be s a i d t h a t t h i s t e s t measures the i n d i v i d u a l s " c a p a c i t y " 
or " p o t e n t i a l i t y " f o r l e a r n i n g French". 
Compare the above w i t h M u r s e l l ' s statement, "Only the 
o b s e r v a t i o n s o f t h e s u b j e c t i n v a r i o u s m u s i c a l s i t u a t i o n s are 
a guide t o the degree t o which t a l e n t i s p r e s e n t " . 
I n t h i s c o n t e x t , we might make a comparison between t e s t s 
o f m u s i c a l " p o t e n t i a l " and A n a s t a s i ' s suggested t e s t o f French 
" p o t e n t i a l " . The f u t i l i t y o f measuring p o t e n t i a l f o r l e a r n i n g 
French by p r e s e n t i n g a s u b j e c t w i t h a t e s t , a l l t h e items o f 
which are i n French, i s e a s i l y seen. 
There i s no a t t e m p t , t h e r e f o r e , i n t h e present study, t o 
produce items w i t h any m u s i c a l value whatsoever. Since the use 
o f such m a t e r i a l c a r r i e s a heavy p e n a l t y i n t h e form o f e x p e r i -
e n t i a l or e n v i r o n m e n t a l . b i a s , i t was decided t h a t no such mat-
e r i a l be used here; t h e m a t e r i a l used i s best d e s c r i b e d as 
q u a s i - m u s i c a l . 
The problem o f medium o f p r e s e n t a t i o n a l s o p r e s e n t s i t s e l f . 
Two broad methods are a v a i l a b l e f o r the p r o d u c t i o n o f m u s i c a l 
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sounds; one can use o r c h e s t r a l i n s t r u m e n t s o r r e c o r d i n g s o f 
them; o r e l e c t r o n i c means o f p r o d u c t i o n can be employed. 
There are s e v e r a l f a c t s s u g g e s t i n g t h a t the e l e c t r o n i c method 
i s l i k e l y t o prove most s a t i s f a c t o r y . 
Teplov, r e p o r t i n g on experiments by Meissner (1914) and 
by Stumpf (1883) shows t h a t f a m i l i a r i t y w i t h t h e 'timbre* or 
tone q u a l i t y o f the p i a n o f o r t e i s a c r u c i a l f a c t o r i n t h e p e r -
formance o f c e r t a i n t a s k s , p a r t i c u l a r l y chord a n a l y s i s t e s t s 
o f the type l a t e r devised by Wing. A l l i n s t r u m e n t s have a 
c h a r a c t e r i s t i c tone q u a l i t y ( t i m b r e ) , and the person f a m i l i a r 
w i t h t h i s sound i s a t a d i s t i n c t advantage. ( T e p l o v ) I n 
a d d i t i o n t o such c u l t u r a l c o n s i d e r a t i o n s , t h e r e a r e o t h e r as- • 
pects o f u s i n g m u s i c a l i n s t r u m e n t s , and p a r t i c u l a r l y i n s t r u m e n t s 
l i k e the piano*, which make them u n s u i t a b l e f o r the p r e s e n t 
purpose. 
The sound response produced by a piano i s designed t o g i v e 
t h e most a e s t h e t i c a l l y p l e a s i n g sound, r a t h e r than t h e p u r e s t 
or most 'simple' one. To t h i s end the hammers are so arranged 
t h a t they s t r i k e the s t r i n g s , on the m a j o r i t y o f i n s t r u m e n t s , 
a t a p o i n t about one seventh o f the l e n g t h o f the s t r i n g from 
t h e end. Harmonics are produced i n a c e r t a i n arrangement by 
t h i s means; i n p a r t i c u l a r t h e f i r s t two inharmonic p a r t i a l s 
disappear ( H e l m h o l t z ) . These are t h e seventh and n i n t h p a r t i a l s 
The seventh approximates t o a minor seventh, and the n i n t h t o 
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a major second, r e l a t i v e t o the prime ( f u n d a m e n t a l ) . C l e a r l y , 
o t h e r inharmonic p a r t i a l s do occur above the n i n t h p a r t i a l , 
b u t these become p r o g r e s s i v e l y f a i n t e r , so t h a t t h e i r o v e r a l l . 
e f f e c t on t h e n a t u r e o f t h e sound may be considered n e g l i g i b l e . 
The f o l l o w i n g diagram shows the mode o f occurrence o f the p a r -
t i a l s , f o r a tone c o n t a i n i n g a l l p a r t i a l s . The f i r s t t e n p a r -
t i a l s o n l y are g i v e n , as any re m a i n i n g ones are l i k e l y t o be 
very weak. The fundamental i s given as a 'C one octave below 
middle 'C . 
o * ( 
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The above shows a l l harmonics from a s t r u c k s t r i n g , up t o t h e 
number t e n . I n pianos, t h e s t r i n g i s so sounded t h a t c e r t a i n 
p a r t i a l s are weakened so. as t o be v i r t u a l l y absent, i n t h e 
f o l l o w i n g manner. When a s t r i n g , i s s t r u c k , p a r t i a l tones a r e 
produced by wave forms s e t up w i t h i n d i f f e r e n t s e c t i o n s o f t h e 
s t r i n g ; however, a l l those wave forms w i l l be damped which 
have nodes a t the p o i n t a t which the s t r i n g i s s t r u c k . T h i s 
i s because the s t r i n g i s d i s p l a c e d a t a . p o i n t a t which i t would 
have t o remain s t a t i o n a r y i f c e r t a i n wave-forms were t o be p r o -
duced. By s t r i k i n g the s t r i n g a t a p o i n t one seventh o f i t s 
l e n g t h , the seventh harmonic, formed from v i b r a t i n g s e c t i o n s 
one seventh t h e l e n g t h o f t h e s t r i n g , i s e f f e c t i v e l y damped o u t . 
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The n i n t h p a r t i a l i s a l s o c o n s i d e r a b l y weakened. (.Seventh 
and n i n t h p a r t i a l s are i n b r a c k e t s i n the above diagram) The 
d e s c r i b e d arrangement o f harmonics g i v e s t h e piano i t s charac-
t e r i s t i c sound. I n a s i m i l a r way, a l l o t h e r i n s t r u m e n t s of 
the o r c h e s t r a have t h e i r own i n d i v i d u a l sounds by v i r t u e o f a 
unique arrangement o f harmonics; and the f i n a l 'tone c o l o u r ' 
o f the i n s t r u m e n t i s a p r o d u c t o f t h e arrangement o f harmonics 
and a l s o t h e i r r e l a t i v e i n t e n s i t i e s . I n t h e case o f t h e piano, 
f o r example, t h e upper p a r t i a l s can be rendered more, or l e s s , 
p o w e r f u l by u s i n g harder o r s o f t e r hammers. Note a l s o t h a t the 
r e l a t i v e i n t e n s i t i e s o f t h e v a r i o u s harmonics are n o t co n s t a n t 
throughout the frequency range o f t h e i n s t r u m e n t . For example,' 
a bassoon p l a y i n g ' C1 523 c.p.s. has 81% o f i t s energy i n t h e 
f i r s t p a r t i a l . For the note 'E' 163 c.p.s. t h e r e i s no energy 
i n t h e f i r s t p a r t i a l ( i . e . t h i s note has no produced fundamental) 
but the t h i r d p a r t i a l has 87% o f t h e energy. I n the piano t h i s 
s i t u a t i o n i s f u r t h e r c o m p l i c a t e d by t h e f a c t t h a t every note i s 
r e p r e s e n t e d by a d i f f e r e n t s e t o f s t r i n g s , and t h e r e are t h r e e 
s t r i n g s per n o t e . There i s no guarantee t h a t the response 
c h a r a c t e r i s t i c s o f a l l t h e s t r i n g s are t h e same; and t a l c i n g . 
i n t o account changes o f m a t e r i a l and o f diameter, t h i s i s most 
u n l i k e l y . 
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The main p o i n t i s t h a t a l l . t h e s e i n s t r u m e n t s produce 
sounds which are compounded from d i f f e r e n t tones. The f a c t 
t h a t these a r e p h a s e - l i n k e d does n o t guarantee t h a t a s i n g l e 
p e r c e p t w i l l r e s u l t i n t h e case o f a p a r t i c u l a r s u b j e c t . Con-
v e r s e l y , where tones are not p h a s e - l i n k e d , t h e r e i s no guaran-
tee t h a t a s i n g l e p e r c e p t w i l l no.t be heard. Helmholtz (1885) 
showed t h a t w i t h p r a c t i c e i t was p o s s i b l e t o hear p a r t i c u l a r 
p a r t i a l s i n p h a s e - l i n k e d m u s i c a l sounds, ( i n t h e case o f tones 
o f v e r y low frequency, such as those produced by a drum, t h e 
p i t c h o f t h e fundamental can o f t e n o n l y be i n f e r r e d from t h e 
harmonics) and Stumpf (1898) showed how chords (sounds composed 
o f s e v e r a l non;-phase-linked tones) c o u l d be p e r c e i v e d as s i n g l e 
p e r c e p t s . The above o b s e r v a t i o n s are c l e a r l y releva.nt t o any 
m u s i c a l t e s t i n g procedure, and p a r t i c u l a r l y f o r t e s t s o f h a r -
mony or consonance. For example, c o n s i d e r t h e case where t h r e e 
tones are s t r u c k on the p i a n o ' , and the s u b j e c t i s asked t o say 
how many notes a r e p r e s e n t . (We have a l r e a d y noted how choice 
o f c o n s t i t u e n t tones i n f l u e n c e s a s u b j e c t ' s judgements) The 
t e s t c o n s t r u c t o r makes the d e c i s i o n t h a t ' t h r e e ' i s the c o r r e c t 
answer, because he has p l a y e d t h r e e n o t e s . I n f a c t , i f we 
viewed on an o s c i l l a s c o p e t h e wave form t h a t r e s u l t s from h i s 
p r e s s i n g down o f t h r e e piano' keys, we c o u l d w e l l f i n d t h a t 
upwards o f t h i r t y tones were p r e s e n t . By u s i n g pure (sine-wave) 
t o n e s i n t h i s s i t u a t i o n the number o f tones p r e s e n t can be 
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d r a s t i c a l l y reduced. I n f a c t , we can never reach t h e s i t -
u a t i o n where o n l y t h r e e tones are p r e s e n t , s i n c e d i f f e r e n c e 
tones, a u r a l harmonics, summational tones, and sounds due t o 
sympathetic resonance i n the t e s t i n g room, can never be e l i m -
i n a t e d i n a g r o u p - t e s t i n g s i t u a t i o n . They can n e v e r t h e l e s s 
be reduced by u s i n g sinevwave tones. 
Two reasons f o r n o t u s i n g musical i n s t r u m e n t s have been 
p u t f o r w a r d . Namely, t h a t s u b j e c t s f a m i l i a r w i t h the sound o f 
t h e i n s t r u m e n t used have an advantage over those who are un-
f a m i l i a r w i t h the sound. By u s i n g sine-wave tones we use a 
sound w i t h which both m u s i c a l and unmusical groups are u n f a m i l i a r . 
There i s no reason f o r supposing t h a t musical c h i l d r e n a r e , i n 
t h e main, any more f a m i l i a r w i t h sine-wave than unmusical c h i l -
d r e n . Secondly, the number o f p a r t i a l s p r e s e n t i n the complex 
tones o f m u s i c a l i n s t r u m e n t s r a i s e s problems o f measurement i n 
c h o r d - a n a l y s i s and p i t c h experiments (where a s u b j e c t might 
match a tone w i t h one o f t h e s t r o n g e r p a r t i a l s ) . I n these s i t -
u a t i o n s , i t i s i m p o s s i b l e t o be sure whether the response c r i -
t e r i o n o f the s u b j e c t i s the one i n t e n d e d by t h e experimenter. 
A much more i m p o r t a n t c o n s i d e r a t i o n w i t h r e s p e c t t o complex 
tones i s t h a t a s u b j e c t ' s a b i l i t y t o perform c e r t a i n tasks i s 
a f u n c t i o n o f the c o m p l e x i t y o f the sounds used (Slawson, A. W., 
1968; Schouten, J. F., 1968). S t u d i e s have been performed 
showing t h a t , w i t h c o m p l e x i t y h e l d c o n s t a n t , complex tones are 
-128-
raore e a s i l y matched than s i n u s o i d a l tones; and t h a t octave 
e r r o r s a r e v e r y common when two d i f f e r e n t types, o f p e r i o d i c 
complex sounds are matched. (Ritsma, 1966) The upper p a r t i a l s 
o f complex tones p r o v i d e e x t r a cues t h a t are not - p r e s e n t , i n 
s i n u s o i d s , which makes them e a s i e r t o match p r o v i d e d they a r e 
both o f t h e same c o m p l e x i t y . Where tones are o f d i f f e r e n t com-
p l e x i t y , m atching i s more d i f f i c u l t . A s e r i e s o f experiments 
was performed by t h e present w r i t e r i n an atte m p t t o c l a r i f y 
t h i s s i t u a t i o n i n r e l a t i o n t o 'musical' and 'non-musical* groups 
Experiments i n P i t c h Matching. 
I n t r o d u c t i o a . 
I n view o f c e r t a i n evidence on t h e e f f e c t s o f 't i m b r e * on 
p i t c h judgements, i t was d e s i r a b l e t h a t t h e exact i n f l u e n c e o f 
' t i m b r e ' i n c e r t a i n r e l e v a n t s i t u a t i o n s be i n v e s t i g a t e d . Many 
e x i s t i n g t e s t b a t t e r i e s have * t i m b r e ' as a l a r g e l y u n c o n t r o l l e d 
v a r i a b l e . For example, the use o f pianos i n p i t c h matching 
experiments means t h a t t h e 't i m b r e * o f t h e d i f f e r e n t tones 
p r e s e n t e d t o the s u b j e c t i s c o n s t a n t l y changing. 
I n a d d i t i o n t o measuring the e f f e c t s o f changes o f 1 t i m b r e ' 
i t was proposed to compare t h e performance o f 'musical' and non-
m u s i c a l ' groups i n c e r t a i n p i t c h matching s i t u a t i o n s , t o f i n d 
whether i t was p o s s i b l e t o d i s c r i m i n a t e between groups by these . 
means-
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F i n a l l y , a method was devised by whichi a l l s u b j e c t s c o u l d . 
3 
a t t e m p t matching on a simple i n s t r u m e n t , so t h a t t h e i n f l u e n c e 
o f such a ' p e r s o n a l i s e d ' means o f tone p r o d u c t i o n c o u l d be 
i n v e s t i g a t e d . 
P r e l i m i n a r y C o n s i d e r a t i o n s . 
For t h e purposes o f t h e f o l l o w i n g , i t i s e s s e n t i a l t h a t 
the d i f f e r e n c e between ' p i t c h ' and 'frequency' be c l e a r l y 
understood, as t h e two are i n no way synonymous. P i t c h i s t h e 
e n t i r e l y s u b j e c t i v e i m p r e s s i o n o f 'highness' o r 'lowness' 
experienced by a person a t t e n d i n g t o a ton e . Frequency i s an 
o b j e c t i v e measure o f t h e p e r i o d i c i t y o f a ton e . A l t h o u g h as a 
gen e r a l r u l e we can say t h a t i n c r e a s e s i n frequency r e s u l t i n t h e 
s u b j e c t i v e experience o f i n c r e a s i n g 'highness' i n p i t c h , t h e r e l a -
t i o n s h i p i s i n no way s i m p l e . Equal i n c r e a s e s i n frequency do 
no t r e s u l t i n equal p i t c h jumps, but i n s u c c e s s i v e l y s m a l l e r and 
s m a l l e r p i t c h jumps. Other t h i n g s b e i n g c o n s t a n t , a d o u b l i n g 
o f t h e frequency r e s u l t s i n a p i t c h jump o f one octave. Thus, 
t o move from a tone w i t h t h e p i t c h A, t h e s t a n d a r d frequency 
o f which i s 220 c y c l e s per second, t o a tone o f p i t c h A, 440 
c y c l e s per second, r e q u i r e s a jump o f 220 c.p.s. (Hers) To 
move from A t o A , a jump o f a f u r t h e r octave, r e q u i r e s an 
i n c r e a s e i n frequency n o t o f a f u r t h e r 220 h e r z , b u t o f 440 h e r z , 
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s i n c e t h e s t a n d a r d frequency o f A' i s 880 h e r z . Frequency i s 
t h e r e f o r e , from the p o i n t o f view o f the p h y s i c i s t , a l o g a r i t h -
mic f u n c t i o n o f p i t c h . T h i s r e l a t i o n s h i p o f frequency t o p i t c h 
i s l i a b l e t o c o n s i d e r a b l e d i s t o r t i o n i n c e r t a i n circumstances: 
i n the t e s t i n g s i t u a t i o n , and i t i s v i t a l t h a t a l l such i n f l u -
ences be c o n t r o l l e d . 
The r e l a t i o n s h i p between p i t c h and frequency i s l i a b l e t o 
d i s r u p t i o n whenever t h e r e are changes i n i n t e n s i t y ( a m p l i t u d e ) . 
The e f f e c t s o f am p l i t u d e on s u b j e c t i v e p i t c h have been d e s c r i b e d 
by Stevens and Davis, who produced a t a b l e o f e q u a l - p i t c h con-
t o u r s showing apparent change i n p i t c h as a f u n c t i o n o f change 
o f a m p l i t u d e . (N.B. 'Loudness' i s the s u b j e c t i v e experience 
r e s u l t i n g from the am p l i t u d e o f a tone. A change o f a m p l i t u d e , 
which i s an o b j e c t i v e measure, r e s u l t s i n a s u b j e c t i v e change i n 
l o u d n e s s ' . The r e l a t i o n s h i p between loudness and a m p l i t u d e , and 
loudness and frequency, w i l l be discussed l a t e r . ) The t a b l e o f 
equal p i t c h contours i s reproduced o v e r l e a f . 
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I n t e n s i t y i n DB. (Zero DB = 1 DYNE/CM ) 
"Contours showing how p i t c h changes w i t h i n t e n s i t y . The p e r -
centage change i n frequency necessary t o keep the p i t c h o f a 
tone c o n s t a n t i n the face o f a g i v e n change i n i n t e n s i t y can 
be taken as a measure o f the e f f e c t o f i n t e n s i t y upon p i t c h . 
P i t c h i n t h i s case i s the parameter, as i n d i c a t e d by t h e numbers 
a t t a c h e d t o the curves. The o r d i n a t e s c a l e x-ras a r b i t r a r i l y 
chosen so t h a t a cont o u r w i t h a p o s i t i v e s l o pe shows t h a t p i t c h 
i n c r e a s e s w i t h i n t e n s i t y " . ( A f t e r Stevens, I n t r o d u c t o r y 
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A c o u s t i c s , Van N o r s t r a n d , N.Y., 1933) 
The graph i s i n t e n d e d t o show t h a t " f o r low tones, t h e 
p i t c h decreases w i t h i n t e n s i t y , b u t , f o r h i g h tones, the p i t c h 
i n c r e a s e s w i t h i n t e n s i t y " . (The l e f t hand a x i s on t h e graph 
i s , i n the o p i n i o n o f the w r i t e r , i n c o r r e c t , and taken a t face 
v a l u e makes t h e graph u n i n t e r p r e t a b l e . I n a l a t e r a r t i c l e , i n 
th e J o u r n a l Acous. Soc. Amer., 1935» Stevens pr e s e n t s b a s i c a l l y 
t h e same graph but w i t h a d i f f e r e n t v e r t i c a l a x i s , which i s 
more m e a n i n g f u l . B a s i c a l l y , the a x i s should show t h a t f o r t h e 
lo w e s t i n t e n s i t y l e v e l s t h e r e i s very l i t t l e d i s t o r t i o n of. 
apparent frequency ( p i t c h ) , but t h a t d i s t o r t i o n i s p r o g r e s s i v e l y 
g r e a t e r as i n t e n s i t y i n c r e a s e s . On the r i g h t hand a x i s , the 
w r i t e r has added a d i f f e r e n t s e t o f f i g u r e s , based on Stevens 
l a t e r a r t i c l e , which i t i s b e l i e v e d makes the graph under-
s t a n d a b l e . ) B a s i c a l l y , then, an i n c r e a s e o f i n t e n s i t y ( a m p l i -
tude), makes h i g h notes sound h i g h e r , and low notes sound l o w e r . 
There i s a l s o an i n t e r a c t i o n between s i g n a l i n t e n s i t y and sub-
j e c t s judgements about t h e d u r a t i o n o f a u d i t o r y s t i m u l i . 
(Tanner, P a t t o n and A t k i n s o n , 1966) 
I n t h e t e s t i n g s i t u a t i o n i t i s i m p o r t a n t t h a t t h e i n t e r -
a c t i o n o f am p l i t u d e and apparent frequency ( p i t c h ) be c o n t r o l l e d . 
(Cohen, A., 1961) S i m i l a r e f f e c t s are observed i n t h e r e l a t i o n -
s h i p o f loudness t o a m p l i t u d e . (Stevens' and Davis; F l e t c h e r , H. 
1935) Stevens and Davis w r i t e o f t h i s f u n c t i o n , " I n g e n e r a l , 
-133-
t h e lower the frequency t h e more r a p i d l y does loudness grow as 
a f u n c t i o n o f i n t e n s i t y , a t l e a s t f o r i n t e n s i t i e s below the 
100 db l e v e l . Thus a t e n f o l d (20-db) i n c r e a s e i n t h e i n t e n s i t y 
o f tones whose loudness i s 0.1 sone produces, i n a 50-cycle 
tone, a two-hundredfold i n c r e a s e i n loudness, but o n l y an e l e v e n -
f o l d i n c r e a s e i n a 1000-cycle tone". There is a s i m i l a r type 
o f r e l a t i o n s h i p between loudness and frequency. F l e t c h e r and 
Munseri (.1937) produced a graph o f equal-loudness c o n t o u r s , f o r 
tones o f v a r i o u s loudness l e v e l s ( i n phons), as a f u n c t i o n o f 
frequency. I n genera l terms, i t can be s a i d t h a t w i t h a m p l i t u d e 
h e l d c o n s t a n t , v e r y low o r very h i g h tones sound s u b j e c t i v e l y . 
l e s s l o u d than tones i n t h e middle o f t h e frequency range. From 
the graphs i t would appear t h a t the g r e a t e s t loudness l e v e l i s 
experienced w i t h tones o f from about 500 c.p.s. t o about 5000 
c.p.s. There i s f a i r l y r a p i d f a l l o f f i n loudness below and 
above t h i s range. The apparent a t t e n u a t i o n o u t s i d e t h i s range 
i s g r e a t e r f o r l o u d e r tones; f o r tones 10 t o 15 d.p. above 
t h r e s h o l d t h e r e i s an almost l i n e a r r e l a t i o n s h i p . A more gener a l 
coverage o f t h e phenomena a s s o c i a t e d w i t h t h e s u b j e c t i v e percep-
t i o n o f p i t c h i s g i v e n by Ward, W. D. (1954). 
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Aims of the Experiments. 
There were three main aims. These were, f i r s t l y , to show 
the e f f e c t s of d i f f e r e n t i a l timbre on various p i t c h matching 
tasks; secondly to demonstrate what differences, i f any, were 
apparent i n p i t c h matching experiments i n v o l v i n g a v a r i a b l e 
p i t c h w h i s t l e as opposed to the more orthodox f u n c t i o n generator 
( a u d i o - o s c i l l a t o r ) ; and t h i r d l y to show what differences, i f 
any, existed between musical and non-musical groups, i n the per-
formance of the above tasks. 
P i l o t Study. 
Method; 
A p i l o t study was c a r r i e d out i n i t i a l l y , which though un-
s a t i s f a c t o r y i n c e r t a i n respects, suggested ways of c a r r y i n g out 
the main experiments. The p i l o t study was b a s i c a l l y an attempt 
to r e l a t e a b i l i t y to match tones from an audio o s c i l l a t o r , w i t h 
e i t h e r a variable p i t c h w h i s t l e , or by singing, to various f a c -
t o r s of home environment as measured on an ad hoc questionnaire. 
D e t a i l s of the equipment used i n the p i l o t study are given below 
Variable p i t c h w h i s t l e . 
This was constructed from two close f i t t i n g lengths of brass 
tube, which formed a v a r i a b l e length pipe, and a cheap, p l a s t i c 
-135-
recorder purchased from a branch of Woolworths. Ba s i c a l l y , 
construction consisted of c u t t i n g the brass tube t o a s u i t a b l e 
length, ( t o give the required "lowest" note), and i n s e r t i n g 
t h i s by means of an adaptor i n t o the sawn o f f mouthpiece of 
the recorder. A cork was insert e d i n t o , the top end of the 
inner tube to produce a stopped pipe. F i n a l l y , a screw acted 
as a l i m i t - s t o p at the top end of the range, since i t was found 
th a t pushing the inner tube i n to i t s f u l l e s t extent produced 
undesirable harmonics, especially on overblowing. A d e s c r i p t i o n 
of the operation of stopped and open pipes can be found i n The 
Sensations of Tone, Helmholtz, 1877 (2nd English Ed.. 1954). The 
r e s u l t i n g •instrument' i s s i m i l a r to the 'Swannee Whistle', 
devised many years ago and now d i f f i c u l t t o obtain. A diagram 
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The subject blows gently i n t o the mouthpiece, and can a l t e r the 
p i t c h of the note by s l i d i n g the inner tube i n ( t o increase 
frequency) or out ( t o decrease frequency). The frequency range 
of the w h i s t l e was from about 500 c.p.s. up to about 1200 c.p.s. 
There were very s l i g h t v a r i a t i o n s w i t h i n d i v i d u a l performers, 
causing v a r i a t i o n s i n t h i s range of no more than a semitone; 
2 
the range was over one octave, from approximately B up to I) . 
Ele c t r o n i c Apparatus. 
I n the p i l o t study/^ t h i s was very simple, c o n s i s t i n g of an 
Advance Type J-2 a u d i o - o s c i l l a t o r , a single telephone type head-
phone, and a 10" Stentorian double-cone loudspeaker i n a s u i t a b l e 




3 Pole Switch. 
m o -o\ o-1 
Audio O s c i l l a t o r . 
Apparatus f o r P i l o t Pitch-Matching Experiment. 
Using the above apparatus i t was proposed to r e l a t e p i t c h matching 
(on a v a r i a b l e p i t c h w h i s t l e , and v o c a l l y ) , to standard sine-wave 




The experiment was conducted i n a normal o f f i c e type room. 
Background noise regi s t e r e d 30 to 35 d.b. during periods of no 
signal, ( r e g i s t e r e d on a Dawe battery operated t r a n s i t o r sound-
l e v e l meter, type 1400E; f a s t response, 'normal' weighting). 
The subject and the experimenter sat on opposite sides of a 
ta b l e . The d i a l of the o s c i l l a t o r faced the experimenter and 
the speaker faced the subject. 
I n i t i a l l y , the subject was allowed a few moments to accus-
tom himself to the sound, and to the mode of operation, of the 
w h i s t l e . Experimental procedure was then as f o l l o w s : A stimulus 
tone was presented f o r ten seconds. (Timing was by a stopwatch.) 
Subjects had been i n s t r u c t e d , upon cessation of the tone, to 
attempt to match the tone w i t h a tone of the same p i t c h by using 
the w h i s t l e . This procedure was repeated nine times. I n the 
nine t r i a l s , three stimulus tones were used, presented i n random 
order. Following t h i s a f u r t h e r nine t r i a l s were given l i i i c h 
necessitated the subject matching by singing tones. For the 
'vocal' part of the t e s t , the subject was i n i t i a l l y asked to 
sing or hum (whichever he found easier) a tone which he could 
' comfortably* produce; the three r:test tones were then given about 
the tone produced, and were simple 'doh, me, soh' i n t e r v a l s , 
using the i n i t i a l l y sung tone as the t h i r d . 
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Subjects. 
These were undergraduate students, from a v a r i e t y of d i s -
c i p l i n e s . Two groups were used: 
(1) An unselected group of 20, comprising 
eight females and 12 males. 
(2) A group selected f o r i t s •musicality•, 
using membership of the music department, 
or a high degree.of executive s k i l l i n 
c l a s s i c a l performance as c r i t e r i a . 
This group comprised 10 subjects, 6 male 
and 4 female. 
A l l subjects were given the i d e n t i c a l t e s t i n g procedure; f o l l o w -
i n g which they were asked to complete a questionnaire. 
Questionnaire. 
This was concerned w i t h the musical background of the sub-
j e c t s , and involved questions on musical behaviour, concert 
attendance, preferences, past t r a i n i n g , and c e r t a i n s p e c i f i c a l l y 
musical questions concerning time signatures and key signatures. 
The questionnaire was very lengthy. An a r b i t r a r y scoring system 
was used. S w^, , 
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Measuring Technique. 
Subjects responses on the p i t c h matching task were measured 
i n an u n s a t i s f a c t o r y way, though the achieved accuracy was l a t e r 
shown to be q u i t e high. The subject produced tones on the w h i s t l e 
which were attempts to duplicate standards of 600, 750, and 950 
c.p.s. These tones were chosen as being w e l l w i t h i n the range 
of the w h i s t l e , y e t l e a v i n g room f o r considerable e r r o r . They 
were not harmonically r e l a t e d . The experimenter measured the 
frequency of the 'sung* or 'whistled' sounds by means of the ear-
phone. With the switch i n a l e f t hand p o s i t i o n i t was possible 
to hear the subject's response i n the uncovered (non-earphone) 
ear, and the o s c i l l a t o r i n the other, v i a the earphone. The sub-
ject's tone was 'tracked' by E on the o s c i l l a t o r , and matched by 
beats. On the 'singing' section, octave errors were scored cor-
r e c t ; on the w h i s t l e , octave errors were possible only on the 
600 c.p.s. tone. (These were very rare i n a l l cases.) The main 
c r i t i c i s m s here are the uncontrolled background noise, lack of 
c o n t r o l of amplitude by E i n making the measurements, lack of 
c o n t r o l over the subject's distance from the speaker, and the 
f a c t that errors were not q u a n t i f i e d but judged merely ' r i g h t ' 
or ' wrong'. 
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Results. 
I t i s not proposed ;here to give any de t a i l e d account of 
the f i n d i n g s , since more d e t a i l e d studies are described l a t e r ; 
and also the experimental design was not e n t i r e l y s a t i s f a c t o r y , 
as indicated above. The main fi n d i n g s were as f o l l o w s : -
(1) When matching on both the w h i s t l e , and w i t h 
the voice, the musical group scored s i g -
n i f i c a n t l y more h i t s than the unselected 
group. 
(2) No r e l a t i o n s h i p was found between question-
naire and matching scores f o r the unselected 
group. 
(3) No r e l a t i o n s h i p was found between question-
naire and matching scores f o r the musical group. 
(4) When both groups were analysed together, there 
were s i g n i f i c a n t differences between question-
naire scores f o r the two groups. Since the 
questionnaire confounded fa c t o r s of formal 
le a r n i n g , musical habits, and environmental 
conditions, t h i s f i n d i n g cannot be i n t e r p r e t e d 
i n any meaningful way. 
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(5) Those subjects w i t h high scores on the 
wh i s t l e scored high scores on singing 
• also. A b i l i t y to match by singing, however, 
did not necessarily imply the a b i l i t y to 
match on the w h i s t l e . This i s probably 
because subjects were more f a m i l i a r w i t h 
the timbre of t h e i r own voices than w i t h 
the timbre of the w h i s t l e ; and c e r t a i n sub-
j e c t s were unable to i s o l a t e the v a r i a b l e of 
p i t c h from a novel sound stimulus which.dif-
fered i n timbre and frequency from the standard 
tone. 
Conclusions. 
I n the two p i t c h masking tasks, i t appeared that music 
students were superior as a group to a group of unselected stud-
ents, though i n d i v i d u a l s i n the unselected group obtained high 
scores. I t also appeared th a t the change from w h i s t l e to voice 
was more e a s i l y made by the music students than by the others, 
though the small numbers make t h i s only a t e n t a t i v e conclusion. 
I t i s i n t e r e s t i n g that no r e l a t i o n s h i p was found between matching 
scores and questionnaire scores f o r the unselected group, but 
t h i s may have been due to the over-complex nature of the question-
n a i r e . On t h i s p o i n t , follow-up studies were performed by Davies 
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and Jackson (1967, unpublished r e p o r t ) , i n which musical a t t i -
tudes and s o c i a l environment were examined, and Davies and 
B i l l i n g s (1968, unpublished r e p o r t ) , i n which musical behaviour 
and the presence of 'circumstances favourable to musical develop-
ment* were examined. Neither of these minor studies showed any 
r e l a t i o n s h i p between the musical and environmental v a r i a b l e s . 
Both studies involved administration of questionnaires to samples 
of 50, and 150, college students r e s p e c t i v e l y . The reason why 
no r e l a t i o n s h i p was found i s almost c e r t a i n l y a f u n c t i o n of the 
sample used. By selecting, college students, we are i n e f f e c t 
s e l e c t i n g subjects from a.very r e s t r i c t e d s o c i a l bracket. Bergel 
(1962); Kahl (1953) and Mulligan (1952:) a l l show tha t a high 
degree of r e s t r i c t i o n e x i s t s i n the way i n which.different s o c i a l 
classes are represented i n u n i v e r s i t i e s and colleges. A study 
by Davies (unpublished d i s s e r t a t i o n , 1966) showed a r e l a t i o n s h i p 
between musical behaviour and scores on a standardised t e s t of 
m u s i c a l i t y , however. 
The f i n d i n g s from the above p i l o t study suggest that more 
d e t a i l e d comparison of musical and non-musical groups i n various 
p i t c h matching s i t u a t i o n s might shed l i g h t on differences i n the 
ways i n which the two groups deal w i t h p i t c h m a t e r i a l . Also, 
the need f o r more r i g i d controls over the stimulus s t i u a t i o n i s 
apparent i f conclusions are to be anything more than t e n t a t i v e . 
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The f a i l u r e of.the present questionnaire, and the need f o r 
d e r i v i n g standards of r e l i a b i l i t y and v a l i d i t y coupled to the 
computation of accurate loadings, (which are necessary i f any 
questionnaire i s to be used w i t h confidence) l e d to the aband-
onment of any f u r t h e r questionnaire studies i n t h i s context. 
F i r s t P i t c h Experiment. 
This follows on d i r e c t l y from the p i l o t study, arid i s an 
attempt to obtain meaningful, q u a n t i t a t i v e data from p i t c h 
matching situations. Many workers, (e.g. Bekesy, Hitsma, Stevens 
Guttman, et a l . ) have performed matching experiments of various 
kinds. A general f i n d i n g i s that complex tones are more ea s i l y 
matched than sine wave (pure) tones. The r e l a t i v e ease of match 
i n g complex sounds i s a t t r i b u t e d to the greater harmonic r i c h -
ness, the upper p a r t i a l s being a guide to matching.which i s not 
present (except f o r aural harmonics:- see Aural Harmonics and 
Combination Tones, Stevens and Davis, Hearing, p. I84) when pure 
tones are used. Ritsma, R. J. (1966) and Schouten, J. F., 
Ritsma, R. J. and Lopes Cardozo, B. (1962) showed that p i t c h 
matchings between a periodic complex sound and a pure tone are 
d i f f i c u l t . I t was hoped to i n v e s t i g a t e ' f u r t h e r the e f f e c t s of 
matching tones of s i m i l a r , or of d i f f e r e n t complexity; and also 
to f i n d out i f the responses of musicians d i f f e r e d i n any way 
from the responses of an unselected sample. 
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The wider aim of these experiments, namely, to provide a 
basis f o r the construction of a group t e s t i n g b a t t e r y i n 
'classroom' conditions, should be born i n mind. This aim was 
a primary consideration i n the choice of the type of auditory 
experiments to be performed. No threshold tests of the type 
performed by Stevens (l947i von Bekesy (1960), Guttman (1962, 
1963, 1965) e t i a l . , were performed here. The reasons why per-
i p h e r a l threshold measurements are inapt i n musical t e s t i n g 
have been discussed e a r l i e r . Also, no tests of perfect p i t c h , 
i n any form, were included. For discussion of p e r f e c t p i t c h 
and i t s various forms, see Neu, D. M. (l947) f Bachem, A. (1948), 
Boggs, L. P. (1907), M u l l , H. K. (1925) ( t h i s study showed that 
people could be tra i n e d i n the a c q u i s i t i o n of perfect p i t c h ) , 
Weddell, C. H. (l94l); Though i n the past, the possession of 
perfe c t p i t c h was regarded as being important i n the development 
of musical s k i l l s , t h i s i s not the modern view. A sense of 
r e l a t i v e p i t c h i s regarded as being more important. Although 
a great many musicians, especially those with early musical t r a i n - • 
in g , seem to possess perfect p i t c h of one form or another,(Bachem 
(1940)), and exceptionally musical c h i l d r e n possess absolute p i t c h 
i n a maj o r i t y of cases;(Teplov (1966))^  i t i s by no means i n d i s -
pensible i n the development of an ear-for music (Teplov). Shuter 
also concludes that "the possession of absolute p i t c h i s not a 
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'necessary component of a high degree of musical t a l e n t " . Music 
teachers of the very highest c a l i b r e (Dame Ida C a r r o l l , P r i n c i p a l , 
Northern School of Music; Ronald Wright, Senior C l a r i n e t Tutor, 
Northern School of Music; Sidney F e l l , Professor of C l a r i n e t , 
Royal College of Music, Manchester; Edgar Hunt, T r i n i t y College 
of Music), i n personal communications, have stressed the import-
ance of r e l a t i v e p i t c h as opposed to perfect or absolute p i t c h . 
Perfect (absolute) p i t c h i s thus regarded as being outside the 
scope of t h i s study. 
Method. 
I t was proposed to measure the p i t c h matching a b i l i t i e s 
of musical and non-musical groups. P i t c h matching would be to 
standard tones which were pure; the matching being c a r r i e d out 
under two conditions, namely wi t h e i t h e r the v a r i a b l e p i t c h 
w h i s t l e described i n the p i l o t study., or w i t h an audio o s c i l l a t o r . 
By using headphones and a sound-proof cubicle, interference was 
to be minimised. The experimental layout, and apparatus used, 
are described below: - . 
Variable P i t c h Whistle. 
As i n the p i l o t study. 
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E l e c t r o n i c Apparatus. 
A general diagram of the layout i s given overleaf i n 
f i g . 2 . The layout enables the experimenter (E) to select 
one of f i v e possible conditions. With switches B in. p o s i t i o n 
no. 1, and switch A i n the closed p o s i t i o n , the subject hears 
the sound he makes ( i n both ears) on blowing the v a r i a b l e - p i t c h 
w h i s t l e (v.p.w.) close to the microphone; w h i l s t E hears dicho-
t i c a l l y the sound produced by the subject (s) on the v.p.w. and 
the tone from the audio o s c i l l a t e r (a-o) A. With switches B i n 
p o s i t i o n 2, and switch A closed, both S and E hear, i n both ears, 
the tone from a-o A. With switch A closed, and switches B i n 
p o s i t i o n 3f S hears the tone from a-o B i n both ears, w h i l s t E 
hears d i c h o t i c a l l y tones from a-o A and a-o B. With switches B 
i n p o s i t i o n 4» and switch A closed, S hears nothing, w h i l s t E 
hears tones from a-o A and a-o B d i c h o t i c a l l y . F i n a l l y , w i t h 
switch A i n the open p o s i t i o n , no sound i s heard by e i t h e r S or E 
O s c i l l a t o r A was an Advance Type J-2; (described i n the 
p i l o t study); o s c i l l a t o r B was a Marconi Audio-Tester, 
Type TF 894-A. Both generate pure (sine-wave) tones. 
The sound-proof cubicle was an I.A.C. ( i n d u s t r i a l Acoustics 
Company) sound-proof chamber, type 401 A3. 
The stereo-phones A, used by the experimenter, were Koss 
stereophones, model Pro 4« The 'phones used by the subject 
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(mono-phones B) were Sansui stereophones, type SSI, w i t h iden-
t i c a l inputs to each ear. 
The a m p l i f i e r was a battery driven, t r a n s i s t o r i s e d S i n c l a i r , 
model Z12 ( t o t a l harmonic d i s t o r t i o n .01, on 9 v o l t supply, 50 
ohms lo a d ) . A l l switches were brought together on a simple panel 
which could be operated by E. The layout permits no verbal com-
munication fpom E to S. Since t r i a l s i n which S had to match 
using the w h i s t l e or the o s c i l l a t o r were r o t a t e d i n a random 
fashion, a subsidiary c i r c u i t was i n s t a l l e d , not shown on f i g . 2. 
This was used to operate a simple l i g h t display s i t u a t e d i n 
f r o n t of the subject, which in d i c a t e d whether a 'whistle' res-
ponse or an ' o s c i l l a t o r ' response was required. 
The microphone was of the ribbon type, by Reslosound, 
model RBT/L, 30 - 50 ohms; a f l o o r stand was used. 
Procedure. 
Subjects were introduced i n t o the sound-proof chamber (S.P.C) 
and allowed time f o r a c c l i m a t i s a t i o n . A t r i a l period was given 
w i t h the v.p.w.. Subjects were then given i n s t r u c t i o n s ; a w r i t t e n 
version of the i n s t r u c t i o n s appeared i n the s.p.c. to help sub--
j e c t s remember the sequence of events. This sequence was as 
f o l l o w s : - The subject was seated comfortably, and f i t t e d w i t h 
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the mono-phones i n a correct manner. Upon commencement of the 
f i r s t t e s t item, the subject heard a tone, i n both ears, of ten 
seconds duration. Upon cessation of the tone, the subject had • 
to match a tone, from e i t h e r the w h i s t l e or a.o. B, as dire c t e d , 
to the stimulus given, i n terms of p i t c h . A f t e r the subject had 
achieved a s e t t i n g on e i t h e r the w h i s t l e or. the a.o., he was 
asked to signal that he had made his f i n a l choice on that item. 
When using the w h i s t l e , he d i d t h i s by saying "O.K." i n t o the 
microphone; when using the a.o. he depressed the 'range change1 
switch once, which had the e f f e c t of in t r o d u c i n g a high pitched 
note i n t o the tone f i n a l l y selected. Subjects were asked to hold 
the note f i n a l l y selected f o r a few seconds before s i g n a l l i n g 
t h a t f i n a l choice had been made, and then to wait f o r a v i s u a l 
s i g n a l , given by E v i a a mi r r o r , before r e t u r n i n g e i t h e r the 
wh i s t l e or the a.o. to a standard p o s i t i o n . The d i a l on a.o. B. 
was covered by a c i r c l e of card, so that the subject would receive 
no cues from the p o s i t i o n of the po i n t e r . 
Six randomly arranged t r i a l s were given on both the v . p . i . 
and a.o. B. making a t o t a l of twelve t r i a l s per subject. The 
standard tones, against which the matching took place, were sine 
wave tones from a.o. A., having frequencies of 950, 750, and 600 
c.p.s. The range of the v . p . i . was a major consideration again, 
i n . t h e choice of standard frequencies. 
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A problem encountered i n t h i s s i t u a t i o n i s the d i f f i c u l t y 
of c o n t r o l l i n g , and measuring, the sound pressure l e v e l that 
a c t u a l l y impinges on the s u b j e c t . A measure of the output to 
the earphones i s not l i k e l y to be of any use, unless c o r r e c t i o n s 
are made f o r the response c h a r a c t e r i s t i c s of the earphone. 
Earphones can be c a l i b r a t e d , but the process i s c o s t l y and time 
consuming. Also, d i f f e r e n t heads produce d i f f e r e n t degrees of 
acou s t i c impedance,. so that the values obtained from c a l i b r a t i o n 
may not be an accurate guide to the sound l e v e l which impinges 
on the subject's ear when the headphones are worn. To overcome 
t h i s problem, c a l i b r a t i o n can be performed usi n g a box which has 
the same ac o u s t i c properties as an average human head. I n some 
headphones, pr o v i s i o n i s made for the i n s t a l l a t i o n of a c a l i b r a t e d 
microphone, which gives a measure of sound pressure l e v e l . i n s i d e 
one of the headphones, w h i l s t being worn. None of these methods 
was a v a i l a b l e to the experimenter. Subjects were i n s t r u c t e d , 
upon commencement of t e s t i n g , to set the l e v e l on a.o. B to a 
'comfortable l e v e l 1 . The tone used f o r t h i s s e t t i n g was 750 c.p.s 
When S had done t h i s , E matched the same tone from a.o. A. to the 
l e v e l s e t on a.o. B. by d i c h o t i c l i s t e n i n g . When two tones of 
the same frequency are heard d i c h o t i c a l l y , an imbalance i n the 
sensation l e v e l i s r e f l e c t e d i n an apparent change from the median 
i n the l o c a t i o n of the sound source. For a tone of 800 c.p.s., 
40 d.b. above threshold, a d i f f e r e n c e of about 2 - 3 d.b. i s 
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s u f f i c i e n t to cause a noticeable displacement from the median 
p o s i t i o n of the sound source. (Stephens and Davis, 1936) . 
Once these s e t t i n g s had been achieved, no f u r t h e r change i n 
the output of e i t h e r o s c i l l a t o r was made. Bearing i n mind the 
range of frequencies used, and the f a c t that no extremes of 
amplitude were used, from Stephen's and Davis' data, very l i t t l e 
d i s t o r t i o n of p i t c h due to i n t e r a c t i o n with loudness would be 
expected. Prom the data presented on page 131 , i t can be 
observed that i n the present s i t u a t i o n , assuming that no extremes 
of amplitude were s e l e c t e d , p i t c h and frequency have an almost 
l i n e a r r e l a t i o n s h i p . S i m i l a r l y , databy F l e t c h e r and Munson 
(1933) shows that, for the tones used here, any change i n loud-
ness as a r e s u l t of change of frequency i s l i k e l y to be of the 
order of only one or two d e c i b e l s f o r the 600 c.p.s. tone, and--
v i r t u a l l y no change f o r the others. F i n a l l y , i t must be added 
that u l t i m a t e l y i t was hoped to use r e s u l t s obtained for the 
d e r i v a t i o n of m a t e r i a l f o r use i n a group t e s t battery. C l e a r l y , 
any t e s t s which proved s e n s i t i v e to the d i f f e r e n c e s mentioned 
above would be u n l i k e l y to prove s a t i s f a c t o r y i n a classroom. 
Once S was seated i n the s . p . c , and the p r e l i m i n a r i e s were 
completed, a s i g n a l given by E ( v i a a mirror) i n d i c a t e d that the 
f i r s t t r i a l was about to be given. E then s e l e c t e d the appropriate 
frequency on a.o. A, with switch A open, and switches B i n p o s i t i o n 
2;. c l o s i n g switch A then presents the stimulus tone from a.o. A. 
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to both S and E. A f t e r ten seconds, timed by stopwatch, s w i t -
ches B were immediately thrown to p o s i t i o n one ( f o r a w h i s t l e 
response) or p o s i t i o n three ( f o r o s c i l l a t o r response). Simul-
taneously, the l i g h t d i s p l a y , i n d i c a t i n g e i t h e r 'whistle' or 
' o s c i l l a t o r ' was a c t i v a t e d . S would then t r y to reproduce by 
the appropriate means a tone of the same frequency as the stim-
u l u s . Since there i s a v i r t u a l l y l i n e a r r e l a t i o n s h i p a t the f r e -
quencies and amplitudes used, frequency i s an accurate i n d i c a t o r 
of p i t c h i n the present s i t u a t i o n . No time l i m i t was imposed, 
and the subje c t was allowed to continue h i s matching attempts 
u n t i l he gave the s i g n a l i n d i c a t i n g that the l a s t tone played 
was the one to be judged by E. S then waited a short time ( s i x 
or seven seconds) before r e t u r n i n g e i t h e r the w h i s t l e or the 
o s c i l l a t o r to the s t a r t i n g point. Marks on the cardboard screen 
attached to a.o. B. in d i c a t e d the beginning and end of a frequency 
range w i t h i n which a l l tones l a y . This range was the same as the 
range of the w h i s t l e . The 'zero' or s t a r t i n g point f o r each t r i a l 
was taken as the lowest point i n t h i s range, a tone of about 
500 c.p.s. A groove was f i l e d on the tubes of the w h i s t l e to 
i n d i c a t e the c o r r e c t 'zeroing' point. 
When the subject i n d i c a t e d that he had made h i s f i n a l choice 
on a p a r t i c u l a r matching t r i a l , the frequency chosen was measured 
by E, u s i n g a d i c h o t i c l i s t e n i n g procedure. With switches B 
i n p o s i t i o n 1 ( w h i s t l e response) or p o s i t i o n 4 ( o s c i l l a t o r 
response) E hears the sound produced or s e l e c t e d by S, and the 
standard tone to be matched, from a.o. A, d i c h o t i c a l l y . Any 
d i f f e r e n c e between the frequency of the stimulus and the r e s -
ponse tone i s r e a d i l y d i s c e r n a b l e . The e r r o r i s found by E 
performing a p i t c h match of h i s own. The tone from a.o. A i s . 
matched to the tone s e l e c t e d by S; but note that E hears the 
tones simultaneously whereas S only hears one tone under a l l 
conditions. Matching i s performed by E, usi n g the method of 
beats. This method proved to be extremely accurate,, and f a r 
more rapid than usi n g an e l e c t r o n i c counter. A f t e r E's match-
ing, the e r r o r ( d i f f e r e n c e between tone s e l e c t e d by S and the 
standard) was read from the d i a l of a.o.A. 
As a check to the accuracy of t h i s method of measuring the 
error , a s e r i e s of matchings, over a f a r wider range than used 
i n the study, ( t o check f o r the presence of octave e r r o r s ) was 
performed by E. A f t e r each matching, the reading given by E 
was checked, usi n g a Racal U n i v e r s a l Counter Timer, Type SA 535* 
R e s u l t s of t h i s check are given below. The table gives the 
d i f f e r e n c e between the measurement using the 'method of beats' 
and the frequency measured by the counter timer, on ten t r i a l s ; 
stimulus (matching) tones were s e l e c t e d randomly by an a s s i s t a n t . 
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T r i a l 1. E r r o r 0 .4 c.p.s. 
2. 0.1 
3 . 0.1 
4 . 0 .3 
5« 0 .0 
6. 0 .2 
7. 0 .0 
8 . 0 .2 
9 . 0.1 
10. 0 .2 
Mean e r r o r i n d i c h o t i c matching by E = 0.16. c.p.s. This 
l e v e l of accuracy i s regarded as being very s a t i s f a c t o r y . 
As a f u r t h e r check on the o v e r a l l p i t c h matching accuracy 
of E, two fu r t h e r s e r i e s of ten t r i a l s were run, i n which E 
performed the task normally performed by S. ( i . e . i n the sound-
proof c u b i c l e , with matching c a r r i e d out a f t e r the c e s s a t i o n of 
the stimulus tone; -that i s , u s i n g the remembered p i t c h of the 
stimulus, and not the method of beats as above). I t was a n t i c i -
pated that e r r o r s here .would be greater than f or the d i c h o t i c 
l i s t e n i n g procedure. Result s are given below; tones were again 
s e l e c t e d randomly by an a s s i s t a n t . 
T r i a l 1. E r r o r 5 c.p.s. T r i a l 1. E r r o r 2 c.p.s. 
2 . 1 2 . 1 
3 . 4 " 3 . 3 
4- 3 4 . 3 
5 . 15 5 . 5 
6. 12 6. 8 
7. 5 7. 8 
8 . 1 8 . 9 
9 . 12 9- 2 
10. 0 10. 6 
Mean er r o r 5*8 c.p.s. Mean e r r o r 4*7 c.p.s. 
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Th e left-hand s e r i e s involved matching sine-wave to sine-wave 
tones; r e s u l t s on the r i g h t were obtained i n matching square-
wave tones to sine-wave tones. Measurement was again made using 
the counter-timer. 
The c a l i b r a t i o n of a.o. A. was such that a degree of i n t e r -
p olation was: necessary on a l l readings; measurements were there-
fore taken to the nearest 5 c.p.s. on the experimental .runs. 
Sample. 
This comprised u n i v e r s i t y students of both sexes, from d i f -
f erent d i s c i p l i n e s , and i n various stages of advancement i n t h e i r 
courses. Two groups were chosen; one group was s e l e c t e d as a 
'musical' group, usi n g membership of the music school or a high 
degree of performing s k i l l , as c r i t e r i o n ; the other group was a 
randomly s e l e c t e d sample. 
R e s u l t s . 
I n the randomly s e l e c t e d group, 56 subjects were measured i n 
performance on the w h i s t l e and.on the o s c i l l a t o r . For each sub-
j e c t e r r o r s were placed i n two c a t e g o r i e s . These were, e r r o r s 
when matching with the w h i s t l e , and e r r o r s when matching with the 
o s c i l l a t o r . T o t a l deviation ( e r r o r ) was computed, between chosen 
tone and stimulus tone, ignoring sign, f o r each s u b j e c t . Mean 
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e r r o r ( i n c.p.s.) per subject was also c a l c u l a t e d . 
S i m i l a r procedure was adopted for a sample of seventeen 
'musical' s u b j e c t s . Total and average e r r o r i n c.p.s. was 
c a l c u l a t e d f o r w h i s t l e and o s c i l l a t o r f o r each group. These 
are given below:-
Tot a l e r r o r . Mean e r r o r . N. 
Musical group Whistle 629 c.p.s. 37 c.p.s. 17 
O s c i l l a t o r 289 c.p.s. 17 c.p.s. 17 
Mon-Musical Whistle 43305 c.p.s. 773 c.p.s. 56 
group. O s c i l l a t o r 20295 c.p.s. 362 c.p'.s. 56 
Differences between the two groups (musical and non-musical) 
i n terms of matching performance on both w h i s t l e and o s c i l l a t o r , 
are extremely s i g n i f i c a n t . 
I f we adopt a nul hypothesis that there i s no d i f f e r e n c e 
between the l i k e l i h o o d of e r r o r s on the w h i s t l e exceeding e r r o r s 
on the o s c i l l a t o r , and o s c i l l a t o r e r r o r s exceeding w h i s t l e e r r o r s , 
we would have a chance expectation that 50$ of subjects would per-
form b e t t e r on the wh i s t l e , and 50$ would perform b e t t e r on the 
o s c i l l a t o r . We can compare the expected r a t i o with the obtained 
r a t i o and see i f the di f f e r e n c e i s s i g n i f i c a n t . The r e s u l t s of 
Z-tests comparing the r a t i o s are given below:-
Subjects with more Subjects with more 
er r o r s on w h i s t l e . errors on o s c i l l a t o r . Z-score. 
Musicians. 9 8 0 (not s i g . ) 
Hon- 49 7 6.26 (very 
Musicians. highly 
s i g . ) 
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Th e above i s a more meaningful way of looking at the 
r e s u l t s , s i n c e t - t e s t s between errors i n c.p.s. f o r the two 
groups r e s u l t i n degrees of s i g n i f i c a n c e that are almost mean-
i n g l e s s . I t i s c l e a r from the above that non-musical s u b j e c t s 
on the whole f i n d the w h i s t l e much harder to match than the 
o s c i l l a t o r ; w h i l s t the musical group appears to show l i t t l e 
d i f f e r e n c e between the two. (However, two of the musicians did 
f i n d the w h i s t l e very much harder, which accounts f o r why er r o r s 
i n c.p.s. are d i f f e r e n t f or o s c i l l a t o r and w h i s t l e i n the musical 
group.) Also, the base r a t e of er r o r s i n c.p.s. i s much greater 
f o r the non-musical than f o r the musical group. Two musicians 
did f i n d the w h i s t l e more d i f f i c u l t . I f r e s u l t s from these two 
are taken out, mean er r o r on the w h i s t l e f or the musical group 
drops from 37 c.p.s. to 11 c.p.i.s. C e r t a i n i n d i v i d u a l musicians 
then do di s p l a y the same d i f f i c u l t i e s as those experienced by 
the non-musical group. 
Di s c u s s i o n . 
The above r e s u l t s show that matching on the w h i s t l e was more 
d i f f i c u l t than matching with the o s c i l l a t o r . The d i f f e r e n c e i n 
the degree of d i f f i c u l t y , however, was greater f or a non-selected 
sample than f o r a sample of musicians. The d i f f e r e n c e i n the 
d i f f i c u l t y of matching under the two conditions could be due to 
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two f a c t o r s , however. F i r s t l y , the tone of the w h i s t l e was com-
plex w h i l s t the o s c i l l a t o r tone was pure. Unlike tones are 
harder to match than l i k e tones (Ritsma, 1966) . Secondly, the 
w h i s t l e involved a degree of psychomotor a c t i v i t y analogous to 
•normal musical performance; w h i l s t i t could be argued that the 
o s c i l l a t o r ( i n v o l v i n g j u s t the turning of a knob) did not involve 
t h i s to the same degree. Thus, w h i l s t the experimental task d i s -
criminated w e l l between a musical and a non-musical group i t i s 
not p o s s i b l e to say what f a c t o r i n the s i t u a t i o n was responsible 
f o r t h i s . The second p i t c h matching experiment c l e a r s the s i t -
u ation to some extent. 
I n a sense, the r e s u l t s obtained above are paradoxical. 
P i t c h matching tasks i n v o l v i n g complex to complex matches have 
been found to be more e a s i l y performed than s i n e to s i n e matches. 
The r e l a t i v e ease with which two complex, as opposed to two s i n e -
wave, tones are matched has been a t t r i b u t e d to the greater har-
monic r i c h n e s s . o f the complex tones, which i s s a i d to give more 
cues to the s u b j e c t . (See references on page 143) I n the present 
s i t u a t i o n , the subject hears a stimulus tone which i s pure; t h i s 
i s presumably d i f f i c u l t to 'locate' i n terms of p i t c h , due to the 
absence of upper p a r t i a l s . He then has to perform a match using 
e i t h e r sine-wave or complex tones. I n the l a t t e r case., he should 
be able to l o c a t e the p i t c h of the note bet t e r than i n the former 
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However, due to the d i f f i c u l t y of l o c a t i n g the pure stimulus tone 
i n i t i a l l y , one would not n e c e s s a r i l y expect p i t c h matching on the 
w h i s t l e to be b e t t e r than on the o s c i l l a t o r , even taking into 
account the presence of upper p a r t i a l s . I t i s very d i f f i c u l t , 
however, to explain why p i t c h matching on the w h i s t l e should i n 
f a c t be worse. The above findings, and those of Ritsma et a l . , 
make sense i f one assumes that upper p a r t i a l s only i n f l u e n c e p i t c h 
matchings to any great extent when the wave form of the compared 
tones i s s i m i l a r i n both cases. Where wave forms are perceptibly 
d i f f e r e n t , the d i f f i c u l t y of comparing i n one dimension ( p i t c h ) 
sounds which d i f f e r i n two dimensions ( p i t c h and timbre) swamps 
any e f f e c t of timbre i n an absolute sense. 
To c l a r i f y the s i t u a t i o n i t i s necessary to standardise the 
psychomotor aspects of the task, by d e v i s i n g means of s y n t h e s i s i n g 
complex tones e l e c t r o n i c a l l y ; and a l s o to discover whether the 
r e s u l t s obtained above are s p e c i f i c to s i n e stimulus tones and 
complex matching tones, by a l t e r n a t i n g t r i a l s of t h i s type with 
t r i a l s having complex stimulus and sine matching tones. The second 
experiment provides evidence on both these p o i n t s . 
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Second P i t c h Matching Experiment. 
The b a s i c aim of t h i s experiment was to throw f u r t h e r l i g h t 
on the influence of timbre i n p i t c h matching s i t u a t i o n s . Prob-
lems a r i s i n g from the comparison of matchings on the v a r i a b l e -
p i t c h w h i s t l e and matchings on the a u d i o - o s c i l l a t o r , i n the f i r s t 
p i t c h matching experiment, have already been ou t l i n e d . 
Method. 
This was broadly the same as for the f i r s t pitch-matching 
experiment, except that the v a r i a b l e p i t c h w h i s t l e was replaced 
by a s p e c i a l l y constructed harmonic generator. Experimental l a y -
out, and e l e c t r o n i c equipment i s described below:-
Experimental layout. 
A diagram g i v i n g the general layout i s included overleaf i n 
f i g . 3« I n t h i s layout, E can s e l e c t seven possible combin-
ations of events. The complex function generator A (c.f.g.A.) 
and the sine-wave generator (s.w.g.A.) can be selected by switch A, 
and presented to S's mono-phones. I n t h i s p o s i t i o n , E and S both 
hear the stimulus i n both e a r s . For presentation of stimulus 
(from e i t h e r c.f.g.A. or s.w.g.A.) switches B must thrown to pos-


























Q. u X UJ UJ w 
DO 
-160-
twq f o r a c.f.g.B. response, or p o s i t i o n three f o r a s.w.g.B. 
response. When measuring the e r r o r of the subject's matched 
tone, the same d i c h o t i c l i s t e n i n g procedure used i n the f i r s t 
p i t c h matching experiment was employed. Although E has a choice 
of e i t h e r c.f.g.A. or s.w.g.A. as a 'tracking' tone, the pure 
tone was used i n a l l cases, as pure tones produce stronger beats 
with the tone to be tracked. With switch A i n p o s i t i o n two, no 
tones are heard by e i t h e r E or S. The layout permits patchings 
of the following type:-
Stimulus Tone. Response Tone. 
1. Sine wave Sine wave. 
2. Complex Complex. 
3. Sine wave Complex. 
4< Complex Sine wave. 
Production of Stimulus Tones, and Rp.sponse Tones. 
The s i n e wave tones were produced on commercially a v a i l a b l e 
s i g n a l generators. These were of the.following type: s.w.g.A. 
was an Advance Type J - 2 , as used i n the f i r s t study; s.w.g.B. 
was the Marconi Audio-Tester, a l s o used in- the f i r s t study. 
Production of complex tones presented a serious problem, and 
considerable time was spent i n f i n d i n g a s o l u t i o n . I t was f e l t 
that for future experiments, a layout which had f l e x i b i l i t y both 
i n frequency and i n harmonic content was d e s i r a b l e . To t h i s end, 
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a p a i r of generators, one having continuous frequency but d i s c r e t e 
harmonic c a p a b i l i t y , and the other having discrete' frequency steps 
but continuous harmonic c a p a b i l i t y , was thought d e s i r a b l e . 
An a l l s o l i d s t a t e van Gogh low (audio) frequency function 
generator, type TV 1A was used to produce s i n e , square or saw-tooth, 
wave forms over a continuous audio-frequency range. This was an 
e a s i l y portable machine, operated from s i x 1.5 v o l t bar b a t t e r i e s . 
The other complex function generator (harmonic generator) was 
b u i l t i n the workshops, and gave f i v e d i f f e r e n t operating f r e -
quencies, with v a r i a b l e i n t e n s i t i e s on four p a r t i a l s . A harmonic 
generator g i v i n g three fundamental frequencies, and c o n t r o l l a b l e 
i n t e n s i t y over f i v e p a r t i a l s i s b r i e f l y described by Hickman, Music 
Education Research Papers, number 3, E l e c t r o n i c Apparatus for Music 
Research. The u n i t used i n the present study gives a frequency 
range s l i g h t l y greater than that used by Hickman, but one harmonic 
p a r t i a l fewer. A c i r c u i t diagram of the u n i t i n f i n a l form i s 
given i n f i g . 4« Note that no diagram i s given here of the 
power supply u n i t which was e n t i r e l y conventional; a l s o , the 
switches c o n t r o l l i n g frequency are shown with three poles only, 
for the sake of c l a r i t y . There i s no reason f o r l i m i t i n g the 
number of poles to three, and i n the present generator f i v e were 
used. Considerable time was spent i n the development of the f i n a l 
v e rsion of the generator. E a r l i e r attempts to synthesise tones 
u s i n g sonic wheel, (production of tones and p a r t i a l s from small 
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generators, adapted from e l e c t r i c motors; these were l i n k e d by 
a system of gears and driven by a s i n g l e motor capable of main-
t a i n i n g a steady speed. The r e s u l t was a p a r t i c u l a r l y dismal 
howling sound) and beat-frequency o s c i l l a t o r (which f a i l e d due 
to i n s t a b i l i t y ) were u n s u c c e s s f u l . 
The generator used consisted of an inductance-capacity 
o s c i l l a t o r , and three m u l t i p l i e r s . The f i r s t upper p a r t i a l was 
obtained from a doublerj the second from a t r i p l e r , and the t h i r d 
from another doubler l i n k e d to the f i r s t doubler. High Q c o i l s 
were used throughout. A tuned f i l t e r was placed between the out-
put and the o s c i l l a t o r . C o i l s were wound on a home-made c o i l 
winder, and a l s o by means of a technique i n v o l v i n g .a l a t h e . T o t a l 
cost to b u i l d was about £15. The performance of the u n i t , though 
probably not good enough f o r extremely accurate measurement of 
thresholds or s i m i l a r psychophysical measurements, was e n t i r e l y 
s a t i s f a c t o r y f o r present purposes, where a wide range from sub-
j e c t i v e l y pure to complex tones was required. Graphs are given 
i n fig.5&6, showing the performance of the u n i t when producing 
( l ) i t s 'purest' tone, and (2) i t s 'most complex' tone. The graphs 
were produced on a Bruel and Kjoer wave form analyser, by d i r e c t 
line- from the harmonic generator. Improvements could be made by 
adding f u r t h e r resonant f i l t e r s between stages. 
I 1 
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Subjects were introduced i n t o the sound-proof chamber and 
given time for a c c l i m a t i s a t i o n . Subjects were then given t h e i r 
i n s t r u c t i o n s . A card bearing the more important points, par-
t i c u l a r l y the need to 'zero' the apparatus a f t e r each t r i a l , was 
displayed i n the chamber. Experimental procedure was much the 
same as i n the f i r s t p i t c h experiment. Subjects were presented 
with a tone f o r ten seconds. This tone could be e i t h e r s i n e wave, 
from s.w.g.A or complex, from the harmonic generator i n the 'most 
complex' mode. Upon c e s s a t i o n c £ the stimulus tone, s u b j e c t s hear 
a tone from e i t h e r s.w.g.B. ( s i n e ) or from c.f.g.B. (complex), 
depending on whether E throws switches B to p o s i t i o n 2 or 3» He 
has to match the new tone to the p i t c h of the stimulus tone. The 
accuracy of S's judgements i s measured by the same d i c h o t i c l i s t -
ening procedure as used pr e v i o u s l y . 
The tones used were t h i s time d i c t a t e d by the frequencies 
which the harmonic generator was capable of producing. The f i v e 
frequencies used were 65O, 700 , 750 , 85O, and 1050 c y c l e s per 
second. T r i a l s on the four conditions given on page 160 were 
a l t e r n a t e d randomly. Each combination of frequency and timbre 
was presented three times,- g i v i n g a t o t a l of 60 t r i a l s . The 
experiment was c a r r i e d out with each sub j e c t tested on two suc-
c e s s i v e days, h a l f the items being given i n each s e s s i o n . Two 
s e s s i o n s of twenty to twenty-five minutes were thought preferable 
A 
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to a s i n g l e lengthy s e s s i o n . 
S u b j e c t s . 
These were 20 randomly s e l e c t e d persons from the u n i v e r s i t y , 
i n c l u d i n g students of both sexes, and laboratory t e c h n i c i a n s . 
There were 8 females and 12 males. Examination of the data 
shows no s i g n i f i c a n t sex d i f f e r e n c e . 
R e s u l t s . 
The main f i n d i n g i s that the r e s u l t s obtained i n experiment; I , 
i n which matchings on the w h i s t l e were found considerably harder 
to perform than matching3 of s i n e tones from an a u d i o - o s c i l l a t o r , 
by an unselected (random) group of s u b j e c t s , are confirmed. Match^-
ihgs of p a i r s of tones that are very d i f f e r e n t i n timbre are harder 
than matchings of l i k e tones; so the hypothesis s t a t e d at the end 
of experiment I , that d i f f e r e n c e s might be due to the d i f f e r e n t 
nature of the- w h i s t l e task as opposed to the o s c i l l a t o r task i s 
r e j e c t e d . I t seems that the main inf l u e n c e was the timbre d i f f e r -
ence, and not the d i f f e r e n c e i n the p h y s i c a l nature of the t a s k s . 
I n the present study, a s i g n i f i c a n t d i f f e r e n c e was found 
between matchings of tones that were a l i k e and the matching of 
tones that were of d i f f e r e n t timbre. No s i g n i f i c a n t d i f f e r e n c e was 
found between the sine-complex and the complex/sine match however; 
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so the main inf l u e n c e again appears to be timbre d i f f e r e n c e , with 
no e f f e c t accruing from u s i n g s i n e stimulus/complex matching tones 
as opposed to complex stimulus/sine matching tones. A table of 
the r e s u l t s obtained i s given below:-
Mean e r r o r , 
( i n c.p.s.) 
Both 
Pure. 
1 1 8 . 9 
Both 
Complex. 






606 . 9 
S.D. 6 7 . 7 9 5 9 . 7 3 1 0 . 4 2 8 4.I 
'Alike' ' D i f f e r e n t ' 
Matchings. 
Mean e r r o r . 137*45 
Matchings. 
6 5 1 . 4 5 
S.D. 6 6 . 5 5 3 0 0 . 9 
The above gives means and standard deviations f o r a l l four groups, 
and a l s o for the two groups of ' a l i k e 1 matchings and the two groups 
of ' d i f f e r e n t ' matchings. A table of the s i g n i f i c a n c e of .  ' t ' i s 
given below:-
S i g n i f i c a n c e of the d i f f e r e n c e between the means 
fo r various groups. 
Di f f e r e n c e between ' a l i k e ' matchings 
and ' d i f f e r e n t ' matchings. 
t = 1 0 . 5 4 8 7 Highly 
S i g n i f i c a n t . 
D i f f erence between 'both.pure 1 and 
'both complex' matchings. 
t = 1 . 8 3 6 ( . 1 > p > . 0 5 ) 
D i f f e r e n c e between 'complex/pure' and 
'pure /complex' matchings. 
t = 0 . 9 5 Not 
S i g n i f i c a n t . 
D i f f erence between 'both complex' and 
'pure/complex' matchings. 
t = 7 . 6 5 Highly 
S i g n i f i c a n t . 
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Whilst the general f i n d i n g that tones of d i f f e r e n t complexity are 
harder to match than s i m i l a r tones i s confirmed, the paradox con-
cerning ease of matching complex tones mentioned e a r l i e r i s again 
present i n t h i s experiment. The r e s u l t s show that i n the present . 
s i t u a t i o n , the complex to complex match was performed with greater 
d i f f i c u l t y than the s i n e to s i n e match. The conclusions reached 
by other workers (Ritsma et a l . ) suggests that the opposite 
s i t u a t i o n ought to obtain. The r e s u l t obtained here i s therefore 
of p a r t i c u l a r i n t e r e s t , though the s i g n i f i c a n c e l e v e l of the d i f -
ference between the •both pure' and the 'both complex 1 groups i s 
such as to prevent any very d e f i n i t e conclusions being drawn. 
Nonetheless, i t would have been expected that any d i f f e r e n c e between 
these groups would have been i n the opposite d i r e c t i o n from the one 
obtained. 
Discussion, and conclusions from the p i t c h matching experiments. 
During examination of e x i s t i n g t e s t s and measures of musical 
a b i l i t y , i n an e a r l i e r s e c t i o n , the point was raised.'that c e r t a i n 
b a t t e r i e s used stimulus tones i n which the v a r i a b l e of timbre was 
not c o n t r o l l e d . The two p i t c h matching experiments show c l e a r l y 
that the judgements of subjects are very much a f f e c t e d by the nature 
of the sound stimulus .used. The usual argument against t h i s i s that 
the uncontrolled timbre, i n the group t e s t i n g s i t u a t i o n , makes no 
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d i f f e r e n c e , s i n c e whatever 'tone colour' i s . u s e d and however t h i s 
might vary between items, the s t i m u l i are the same f o r a l l sub-
j e c t s . The f i r s t p i t c h matching experiment shows that t h i s i s not 
n e c e s s a r i l y so, s i n c e a sample of 'high achievement' musicians 
showed l e s s d i s t o r t i o n i n t h e i r judgements due to timbre change, 
than did a sample of 'non-selected' s u b j e c t s . At present, we can-
not assume that t h i s d i f f e r e n c e between musical and non-musical 
groups i s due to some c o n s t i t u t i o n a l or hereditary f a c t o r i n the 
musical group. C e r t a i n l y , the musical group has had f a r greater 
experience of a wide range of musical tones with d i f f e r e n t timbres, 
than has the non-selected group; and evidence has already been 
presented showing that familiarity with tones i s an important f a c -
tor i n determining the degree to which p i t c h t e s t s of various kinds 
can be performed. (Stumpf) The i m p l i c a t i o n s from t h i s experiment 
f o r the construction of t e s t m aterial would seem to be f a i r l y c l e a r ; 
namely, that the use of stimulus material of varying tonal complexity 
could produce misleading r e s u l t s i n c e r t a i n circumstances. > The 
proposed t e s t battery uses only stimulus material of a s i n e wave 
or 'pure' type. The m a t e r i a l could have been standardised on any 
p a r t i c u l a r wave form; but Teplov showed that the s u b j e c t i v e change 
i n the ' s i z e ' or 'sharpness* of a. tone (low tones tend to be des-
cr i b e d by s u b j e c t s as being ' f a t * or 'heavy', w h i l s t high tones 
are described as sounding i n some way 'small' or ' t h i n ' ) i s greater 
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for complex tones than for pure tones. This e f f e c t i s a t t r i b u t e d 
to the d i f f e r i n g numbers of upper p a r t i a l s that are audible at 
d i f f e r e n t frequencies, r e s u l t i n g i n the perception of d i f f e r i n g 
percentages of the t o t a l output by the l i s t e n e r . With s i n e wave 
tones, provided they are w i t h i n the normal range of hearing, 100$ 
of the energy i s heard. 
A l l items i n the proposed t e s t are composed of s i n e wave 
ma t e r i a l , with the exception of the rhythm t e s t . The f u r t h e r 
in f l u e n c e s of the p i t c h experiments on the construction of the 
p i t c h t e s t f o r use i n the battery w i l l be discussed l a t e r . 
; e_^ i<?« t 's^y T 
F i r s t Version of the Test Battery. 
The F i t c h T e s t . 
E x i s t i n g p i t c h t e s t s , almost without exception, involve sub-
j e c t s i n hearing two temporally spaced stimulus tones, and r e q u i r -
in g them to make e i t h e r a same/different judgement or an up/down/ 
same judgement. The simple detection of change i n the above manner 
i s a f a i r l y rudimentary process, which does not n e c e s s a r i l y have 
im p l i c a t i o n s f o r more complex, and possibly more important, p i t c h 
t a s k s . B a s i c a l l y , the argument i s that there are so many cues to 
a simple change of p i t c h (changes i n s u b j e c t i v e q u a l i t y , loudness'j 
and p i t c h ) that a great many people can perform the task who 
would be unable to perform a more complex, and from a musical point 
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of view, more pertinent, task such as p i t c h matching. The capacity 
to t e l l that two sounds are d i f f e r e n t does not imply the capacity 
to adjust them t i l l they are the same. This l a t t e r task i s much 
more important i n instrumental performance where p l a y i n g ' i n tune' 
i s important. T h i s point i s supported by a considerable body of 
experimental evidence. The evidence takes the form of studies of 
the c o r r e l a t i o n s between a b i l i t y to perform 'same/different' tasks 
and the performance of other musical t a s k s . Highsmith (1929), 
McCarthy (1930), Brown (1928), Mosher ( c i r c a 1930), and Lamp and 
Keys (1935) a l l performed s t u d i e s of the above type- I n d i v i d u a l 
c o r r e l a t i o n s range from 0.17 "to .49• Average c o r r e l a t i o n i s about 
0.335« A d e t a i l e d examination of these, and other s t u d i e s , i s given 
i n Teplov, La S e n s i b i l i t e a l a Hauteur du Son. Teplov r e f e r s to 
the same/different t e s t s i t u a t i o n as being one i n which ' l a sens-
i b i l i t e d i f f e r e n t i e l l e a l a hauteur* i s involved. His conclusion 
i s that 'nous pouvons d i r e que l a s e n s i b i l i t e ' d i f f e r e n t i e l l e a l a 
hauteur n'a a.ucun l i e n avec l e sens musical en general, et notamment 
avec l ' o r e i l l e musicale'. ( T r a n s l a t i o n : We can say that s e n s i t i v i t y 
to the d i f f e r e n c e i n the p i t c h of notes bears no r e l a t i o n s h i p to 
general musical a b i l i t y , and e s p e c i a l l y not to 'the musical e a r 1 . ) 
For the present t e s t battery, some way was needed of g e t t i n g 
away from the standard group t e s t i n g techniques of p i t c h t e s t i n g . 
The experiments i n the sound-proof room had shown that the method 
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used f o r i n d i v i d u a l s could d i s c r i m i n a t e w e l l between a musical 
group and a non-musical group. However, c e r t a i n s u b j e c t s from 
the non-musical group, without any formal musical t r a i n i n g , per-
formed the tasks very w e l l ; w h i l s t two low s c o r i n g 'musical' 
s u b j e c t s showed that formal t r a i n i n g was not a guarantee of a 
high l e v e l of performance on the tasks used. There was considerable 
v a r i a b i l i t y i n both groups. The case, that t e s t s i n the sound-proof 
room discriminated between groups on the b a s i s of environmental or 
e x p e r i e n t i a l f a c t o r s , has not been shown to be obviously f a l s e ; 
but s u f f i c i e n t i n d i c a t i o n s e x i s t to make deeper examination of these 
methods seem p r o f i t a b l e . 
Examination of the manner i n which subjects performed the 
p i t c h matching experiments, described previously, suggested ways 
i n which the method might be adapted to a group t e s t i n g procedure. 
The experimental task involved the following: -
(1) The sub j e c t hears a tone for s e v e r a l seconds. 
( 2 ) Upon c e s s a t i o n of the tone, S t r i e s to keep a 
tonal image of the note played. 
(3) He manipuMes an o s c i l l a t o r , or a w h i s t l e i n 
such a way that he ^ e a r s a r i s i n g g l ide tone. 
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(4) He continues the upward sweep u n t i l a 'clang' 
( i n a Helmholtzian sense) occurs between some 
p a r t i c u l a r frequency i n the g l i d e tone and the 
remembered tonal image of the stimulus. I n ine 
most s u c c e s s f u l s u b j e c t s , there i s probably an 
i n c r e a s i n g sense of the nearness of the 'clang' 
at d i f f e r e n t points on the g l i d e tone. 
(5) Since considerable experimental evidence e x i s t s 
to show that 1same/different' judgements on the 
whole are f a i r l y easily-performed, a f a i l u r e to 
score a h i t i n the above s i t u a t i o n w i l l be due 
to an i n a b i l i t y to store the tonal image i n most 
cases, rather than an i n a b i l i t y to perceive the 
'clang*. The task therefore involves the a b i l i t y 
to s e l e c t from a continuous frequency range, a 
tone which w i l l : c o i n c i d e with a p a r t i c u l a r tonal 
image. This i s the type of task performed h a b i t -
u a l l y by performing musicians. 
The experimental procedure was adapted to s u i t the needs of 
a group t e s t i n the following manner. F i r s t , s u b jects would be 
presented with a stimulus tone, i n the same way as i n the e x p e r i -
mental s i t u a t i o n . They would be expected to remember t h i s tone. 
A f t e r a short pause, the subjects would be presented with a g l i d e 
-172-
tone, and expected to locate the stimulus tone at some point i n 
the g l i d e tone. The main problem l a y i n d e v i s i n g a means by which 
a subject could i n d i c a t e whereabouts i n the g l i d e tone the 'clang' 
occurred. I n the f i r s t v e r s i o n of the p i t c h t e s t , t h i s was done 
by producing a long g l i d e tone, which was broken in t o four segments 
by short bursts of white noise. Subjects had to say whether the 
stimulus occurred i n the f i r s t , second, t h i r d , or fourth segment 
of the g l i d e tone. The duration of the stimulus tones was f i v e 
seconds; each stimulus was presented twice, with two second i n t e r -
v a l s between. A f t e r the second presentation, three seconds elapsed 
before the onset of the g l i d e tone. The duration of the stimulus 
tone, was chosen on the b a s i s of papers by Wayne A. Vlickelgren (1966), 
Turnbull, W. M. (1944), Aaronsen, D. (1967) and Bachem A. (1954). 
Wickelgren shows that although the most accurate perception of 
p i t c h takes place i n the .space of about one second, consolidation 
of the memory tr a c e takes considerably longer. I t appears that, 
up to 8 seconds duration, the longer the standard tone i s present, 
the stronger the memory trace f o r that tone becomes. I t was thought 
that two presentations of f i v e seconds, giving a t o t a l time of ten 
seconds, would give time for consolidation without the stimulus 
tones appearing to be u n n e c e s s a r i l y long. 
Three versions of the g l i d e tones were used. These tones a l l 
traversed the same frequency range, but took d i f f e r e n t lengths of 
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time to do so. Before hand, i t was d i f f i c u l t to see how the d i f -
f e r e n t sweep speeds would a f f e c t the d i f f i c u l t y of items; thus, 
although the slowest sweep speed would allow the longest time f o r 
comparisons to take place, and a l s o produce the most prolonged 
• c l a n g 1 , the time between stimulus and * clang'.would be greater 
than f o r the f a s t e r sweep tones, permitting greater time f o r the 
decay of short-term memory t r a c e f o r p i t c h and a l s o i n t e r j e c t i n g 
the greatest amount of tonal i n t e r f e r e n c e ( n o i s e ) between stimulus 
and response. R e s u l t s from the f i r s t t e s t run suggested that the 
middle speed was most s u i t a b l e . The frequency range traversed by 
the g l i d e tones was from 500 c.p.s. to 1300 c.p.s., with .1 s e c . 
of white noise i n t e r j e c t e d a t 500 ( s t a r t ) , 677, 888, 1100 and 
1300 c.p.s. (stop) 
Construction of t e s t tapes. 
The frequencies a t which i n t e r j e c t i o n took place, and other 
p e c u l i a r i t i e s i n the m a t e r i a l , w i l l be more c l e a r l y understood i f 
a b r i e f d e s c r i p t i o n of the manner i n which the t e s t tapes were 
constructed i s given. A l l items f o r a l l p a r t s of the t e s t battery, 
except the rhythm t e s t , were constructed from s i n e wave recordings, 
using a Revox f u l l track tape recorder, a t 15" per second. Ampex 
pr o f e s s i o n a l tape was used throughout. I n order to construct the 
tapes, a tape 'bank' was constructed, c o n s i s t i n g of lengths of tape, 
each bearing a recording of a p a r t i c u l a r sound used i n the t e s t s . 
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Test tapes were then constructed by s p l i c i n g together sections 
of tape i n the required order. Whilst t h i s i s a very time con-
suming process, r e s u l t s are extremely worthwhile, s i n c e extremely 
accurate control over length of tones i s p o s s i b l e by c u t t i n g tape 
to'exact lengths; and also any d i s t o r t i o n or wobble due to turning 
on or switching o f f o s c i l l a t o r s , or stopping and s t a r t i n g tape 
recorders, i s absolutely eliminated. 
The g l i d e tones were produced by f i t t i n g e l e c t r i c motors (high 
q u a l i t y Crouzet clock motors) to the frequency tuning spindle of 
the Marconi a u d i o - o s c i l l a t o r . Three d i f f e r e n t motors were used, 
having speeds of 4, 8, and 12 revolutions per. minute. A f t e r record-
ing, • the g l i d e tone tapes were cut at the c o r r e c t ' s t a r t i n g * and 
'stopping' points, and then divided in t o l e n g t h s of exactly one 
quarter. 1-|" of white noise was then s p l i c e d between each s e c t i o n 
(l-fr" = .1 sec. at 15" per second). This procedure ensured that the 
' b l i p s ' of white noise were exactly equally spaced i n time. The 
frequencies at which the b l i p s occurred were then measured, and 
are given above. Recording l e v e l was kept constant at 50% for a l l 
recording. 
I n the above form the t e s t was administered to f i v e graduate 
students. As yet, there were no standardised i n s t r u c t i o n s , so the 
task was explained v e r b a l l y . I t r a p i d l y became apparent that the 
t e s t was f a r too d i f f i c u l t ; before any t r i a l runs were made i n 
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schools, the t e s t was reconstructed so that the gl i d e tone had 
only three segments, separated by four b l i p s of white noise. The 
number of po s s i b l e a l t e r n a t i v e answers was maintained at four by 
introducing a 'none' category f o r stimulus tones that did not 
occur i n any of the g l i d e tones. Six 'correct' responses occurred 
i n each answer category, g i v i n g a t o t a l of twenty-four items. Within 
each segment, stimulus tones were spaced a t equal distances apart, 
i n a temporal sense. I t was thought that those tones occurring i n 
the middle of any g l i d e tone segment would be ' e a s i e r ' than tones 
located at the ends of gl i d e tone segments. "Hone' answers were 
spaced three above the g l i d e tone range, and three below; extremely 
high and extremely low tones were contained to give a proportion of 
easy items. Frequencies used w i l l be given f o r l a t e r versions of 
the t e s t only, s i n c e many of the ones used i n t h i s f i r s t v e r s i o n 
were never administered to t e s t groups. 
The Tonal Sequence Test (Tonal Memory). 
E x i s t i n g t e s t s of memory are u s u a l l y d i r e c t e d toward measuring 
a persons a b i l i t y to remember c e r t a i n c h a r a c t e r i s t i c s of tonal 
sequences. For the purposes of t h i s argument, a l l tonal sequences 
w i l l be r e f e r r e d to as 'tunes'. The point has been made i n s e c t i o n 
1, that the often used procedure of presenting two i d e n t i c a l or . 
almost i d e n t i c a l tunes, and asking subjects to s t a t e i-iiether they 
a r e the same, or i f d i f f e r e n t to lo c a t e an a l t e r e d note, are i n 
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some ways simply p i t c h t e s t s with a high r a t i o of noise to s i g n a l , 
(see pages 24 - 25) A means was therefore sought to t e s t s u b j e c t s ' 
capacity f o r recognising vrhole ' tunes' , using a short-term memory 
method. From the l i t e r a t u r e on short term memory, there would 
appear to be a pa.ucity of data on memory for tonal sequences, though 
a considerable amount of data e x i s t s f o r short term memory f o r s i n g l e 
tones, or sounds. (D. J . Corcoran and D. L. Weening, 19671 Turnbull, 
W. M., 1944t Bachem, 1954, et a l . ) >. Quastler however describes 
experiments i n v o l v i n g p i a n i s t s , i n which s u b j e c t s were presented 
with musical m a t e r i a l of d i f f e r i n g degrees of 'organisation'. The 
mater i a l was composed from various tonal 'alphabets' containing 
from three up to s i x t y - f i v e notes. Speed was a l s o v a r i e d . The 
number of err o r s made by p i a n i s t s increased as a function of speed, 
and a l s o as a function of alphabet s i z e . (Quastler, H., 1956) Also 
r e l e v a n t to the present problem i s a study by M i l l e r and S e l f r i d g e , 
1953, and a study by D. Howes and C. E. Osgood, 1954-and 1954* 
I n the M i l l e r and S e l f r i d g e experiments, the e f f e c t s of varying 
the degree of s t a t i s t i c a l approximation to normal E n g l i s h on short 
term memory fo r l i n g u i s t i c m a t e r i a l was examined. The percentage 
of the words c o r r e c t l y r e c a l l e d was found to be a function of the 
length of the word l i s t s used and the degree of s t a t i s t i c a l deter-
mination i n any word l i s t . The method used for producing the 
s t a t i s t i c a l language was adapted i n the present s i t u a t i o n to per-
mit the production of s t r i n g s of ' s t a t i s t i c a l m usic 1. 
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Using 'quasi-musical' tunes of a s t a t i s t i c a l nature seemed 
an a t t r a c t i v e approach fbr s e v e r a l reasons. F i r s t l y , i t i s of 
i n t r i n s i c i n t e r e s t to f i n d out whether the findings of M i l l e r and 
S e l f r i d g e with regard to length and c o d a b i l i t y would be duplicated 
f o r musical memory. Secondly, the method of producing s t a t i s t i c a l 
music offered an a t t r a c t i v e a l t e r n a t i v e procedure f o r producing 
mat e r i a l with a c o n t r o l l e d degree of c o d a b i l i t y ; many workers 
have been content to make up mate r i a l themselves u s i n g some com-
p l e t e l y i n t e r n a l c r i t e r i o n , or to draw material from the formal 
compositions of celebrated composers. T h i r d l y , the method offered 
a p o s s i b l e way of c o n t r o l l i n g the order of d i f f i c u l t y of items. 
" S t a t i s t i c a l Approximations to Music" were constructed i n the 
following manner. Small groups of high grade musicians, a l l of 
whom met some composing c r i t e r i o n , were drawn together. As a 
fur t h e r t e s t , a check was made to ensure that they were i n f a c t 
f a m i l i a r with musical notation, by asking them to name c e r t a i n 
well-known tunes from glancing a t a score. Musicians from a v a r i e t y 
of backgrounds were used, i n c l u d i n g j a z z players (modern and t r a d -
i t i o n a l ) and f o l k musicians, as w e l l as c l a s s i c a l musicians. They 
were seated i n a comfortable room, and presented with the piece of 
apparatus shown ove r l e a f i n diagram 7 • Two such contraptions were 
constructed i n order to speed the process. The apparatus, b r i e f l y , 
c o n s i s t s of a c a s s e t t e which i s loaded with s e v e r a l feet of paper 
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bearing the f i v e l i n e s of the musical stave. The cassette i s 
mounted on a 'sandwich' of two pieces of hardboard, one of which 
has a viewing window. The stave paper can be drawn past the 
window by the user. I n operation, a person i s presented w i t h 
the apparatus, and, according to the l e v e l of contextual r e s t r a i n t , 
sees several notes i n the viewing window. He wr i t e s one more note 
th a t he thinks might reasonably be expected to f o l l o w those d i s -
played and then p u l l s the paper along to cover up one note. The 
apparatus i s then passed on to the second member of the group, and 
so on. 
Subjects were t o l d that a l l notes were assumed to be i n t r e b l e 
c l e f , and that a l l notes must be of standard crotchet duration. 
Apart from these two points, the subjects had a completely f r e e 
hand i n choosing t h e i r notes; they were simply i n s t r u c t e d t o add 
notes as though they were t r y i n g to construct "the strongest mel-
odic l i n e " . 1st, 3rd, ^th and 7"th orders of approximation were 
constructed. I n the t h i r d order m a t e r i a l , subjects had to add 
notes to groups of three t h a t were presented to them; i n f i f t h . 
order, they were presented w i t h f i v e notes, and so on. A l i s t of 
the material derived by the above method i s given i n appendix 2. 
The above proved a s a t i s f a c t o r y method of d e r i v i n g musical 
material of d i f f e r e n t degrees of c o d a b i l i t y , but w i t h no p a r t i c u l a r 
s t y l i s t i c bias. Length could e a s i l y be-varied by c u t t i n g the 
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material i n t o s u i t a b l e chunks. The major remaining problem of how 
to devise a t e s t of true tonal memory rather than a p i t c h t e s t 
with high noise to signal r a t i o , (see p.;. 24 -25) was approached 
i n the f o l l o w i n g manner. The major requirement of any s a t i s f a c t o r y 
t e s t of tonal (melodic) memory i s that i t must t e s t memory f o r 
whole tonal sequences, and not put a l l the emphasis on one i s o l a t e d 
element of a tonal sequence. I t can be convincingly argued that 
considerable d e v i a t i o n of i n d i v i d u a l tonal elements can be t o l e r a t e d 
by tonal sequences without the sequence as a whole l o s i n g i t s 
i d e n t i t y . Many w r i t e r s (Shuter, Teplov, Wing, Bentley) give i n -
stances of the attempts of c h i l d r e n to sing short tunes, songs, 
nursery rhymes, etc., s t r e s s i n g the point that t o n a l i t y i s often 
imperfect. The f a c t that an i n d i v i d u a l tone i s wrong, however, does 
n o t . j u s t i f y the assertion that the c h i l d cannot remember the tune. 
I f such an assertion were t r u e , no-one could have recognised the 
tune i n the f i r s t place. The i n c l u s i o n o f wrong tonal elements 
remains a problem of i n t e r v a l perception, and not of melodic memory; 
though n a t u r a l l y , as the number of wrong tonal elements increases, 
the e f f e c t on the i n t e g r i t y of the 'courbe melodique' also increases. 
The f o l l o w i n g t e s t was devised as a means of removing the overwhelm-
i n g emphasis on i n d i v i d u a l tonal elements found i n c e r t a i n memory 
t e s t s . 
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F i r s t l y , subjects would hear a short e x t r a c t from the store 
of s t a t i s t i c a l music. A f t e r a short pause, a longer piece of the 
quasi-music would be played. Subjects would then be asked to 
in d i c a t e whether or not the second e x t r a c t contained the f i r s t 
e x t r a c t . I n t h i s way the emphasis i s placed on e n t i r e tonal 
sequences, and i n d i v i d u a l elements become r e l a t i v e l y unimportant. 
I n the e a r l i e s t version of t h i s t e s t , tunes of f i v e d i f f e r e n t 
lengths were chosen, comprising 8, 10, 12, 14 and 16 notes. The 
tunes were randomly picked from the store of s t a t i s t i c a l music. 
The shorter tunes, which subjects were asked to recognise i n the 
longer sequences, comprised h a l f the number of tones contained i n 
the long sequences. For each length, one item each was taken from 
each order of s t a t i s t i c a l approximation, making a t o t a l of twenty 
items. I n t h i s e a r l i e s t version, subjects were simply asked t o 
answer 'yes' or 'no', g i v i n g a guessing score of 50%. Each s t i m -
ulus tune was given two presentations. 
As w i t h the p i t c h t e s t , the e a r l i e s t version was administered 
to a small group of graduate students. Scores were very clo s e l y 
grouped about 50% correct, suggesting that (a) items were on the 
whole f a r too d i f f i c u l t , and (b) some way of decreasing the chance 
score was needed. I t was also apparent t h a t the t e s t was f a r too 
long t o be of p r a c t i c a l use w i t h young c h i l d r e n . The f o l l o w i n g mod-
i f i c a t i o n s were made before the t e s t was used i n schools. F i r s t l y , 
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the number of items was cut to f i f t e e n . The length of the i n d i -
v i d u a l items was cut r a d i c a l l y to make the task easier. Five 
items w i t h stimulus tune lengths of three notes and longer tune 
lengths of s i x notes, and ten items w i t h respective tune lengths 
of four and eight notes, were included. F i n a l l y , i n order to 
reduce the guessing score, a new element was introduced i n t o the 
t e s t s ; subjects were asked to count 'how many notes were l e f t 
over a f t e r the shorter tune had stopped' on every occasion when 
they answered 'yes'. At t h i s stage, i t was by no means c e r t a i n 
whether c h i l d r e n would understand such a complicated task. Below 
i s a diagramatic representation of the task to be performed, when-
ever the correct answer i s 'yes': 
Short Tune. Long Tune. Correct Answer. 
B S D B G D C» A Yes (Number of notes l e f t 
over) 
S t a t i s t i c a l approximations were d i s t r i b u t e d randomly and i n equal 
numbers over the f i f t e e n items, except th a t f i r s t order approximations, 
which should have been the most d i f f i c u l t , occurred only three times 
instead of f o u r . The answers were d i s t r i b u t e d i n the proportion of 
eight 'no's' to seven 'yes's'. Number of notes l e f t over on the 
'yes' items varied from one to three. 
Again, t e s t tapes were constructed by s p l i c i n g together pre-
recorded segments of tape. 
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The I n t e r v a l Test. 
I n the present battery, the t e s t of i n t e r v a l can be regarded 
as r e p l a c i n g the t e s t of harmony or chord analysis which fr e q u e n t l y 
occurs i n e x i s t i n g t e s t b a t t e r i e s . The evidence f o r l e a v i n g out 
tests of harmony or chord analysis has been given a t length i n 
section two. The importance and the fun c t i o n of i n t e r v a l measures 
have been discussed i n the same section. Unlike the tes t s of tonal 
memory and of p i t c h memory already described, there are very few 
precedents f o r the type of t e s t material described here. I n t e r v a l 
measures have been used by Madison (1942) and by Hickman (1969), 
but both these workers used i n t e r v a l s i n a harmonic (simultaneous 
presentation) context, rather than i n a melodic (consecutive presen-
t a t i o n ) context. ( P u l l d e s c r i p t i o n and discussion of these methods 
appears i n section two). The t e s t proposed here uses the melodic 
approach to i n t e r v a l ; the nature of the t e s t material suggests 
that a b e t t e r , more s e l f explanatory name f o r items of t h i s type 
would be ' a u d i t o r y ' t r a n s p o s i t i o n 1 . The Lundin Musical A b i l i t y Tests 
are the only other group of tes t s that include items, w i t h a d i r e c t l y 
t r a n s p o s i t i o n a l bias. (Lundin, 1949) I n "the Lundin te s t s of Melodic 
Transposition, subjects hear pai r s of melodies. The f i r s t melody 
i s i n a d i f f e r e n t key from the second melody, and one or more notes 
i n the melodic l i n e may be changed i n the second playing. Subjects 
must say whether the two re n d i t i o n s of the tune would be the same 
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or d i f f e r e n t i f they were both i n the same key. This task i s 
extremely complicated, and involves two q u i t e separate a b i l i t i e s . 
I n essence, the task i s exactly the same as the type of memory 
te s t pioneered by Wing and Seashore, but involves a t r a n s p o s i t i o n a l 
element as w e l l . I t w i l l be remembered that the Wing t e s t of mem-
ory bears a close resemblance to a p i t c h t e s t having a'.high noise 
to s i g n a l r a t i o . The Lundin t e s t c e r t a i n l y overcomes t h i s objec-
t i o n , but raises another i n i t s place; one can describe t h i s type 
of t e s t simply as a t e s t of i n t e r v a l ( i n a melodic sense) w i t h the 
same high noise to sign a l r a t i o . 
Below i s given a diagram showing the s i t u a t i o n that obtains 
i n the Lundin t r a n s p o s i t i o n a l t e s t . The diagram should be compared 
wi t h that on page 24 which pertains to the Wing memory t e s t . 
7 Tune A-C G G-B F F-G 
dim 
6th Key 3rd 5 t h 2nd 3rd 4 th 5 t h 
Tune B-E E E-G- A-E E -G 
/ dim 
6 t h 6 t h Key 5 th 3rd 2nd 5 th 3rd 3rd 
Same 
/ V or D i f . 
The above i s a diagramatic representation of the Lundin type 
of t e s t , i n which the two compared tunes are viewed as a series of 
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i n t e r v a l s f o l l o w i n g one a f t e r the other. Note that the a l t e r a t i o n 
i n the f o u r t h c e l l of tune tvro automatically causes a change i n 
c e l l f i v e . I n order to a r r i v e at a correct answer of ' d i f f e r e n t ' 
the subject must compare c e l l s four and f i v e of tune two w i t h a 
memory copy of c e l l s four and f i v e i n tune one. To detect the 
change, he must perceive that i n some way the i n t e r v a l of a seventh 
i n tune one i s d i f f e r e n t from an i n t e r v a l of a s i x t h i n a d i f f e r e n t 
key i n tune two. The correct performance of t h i s task means tha t 
the ' s i g n a l ' has been picked up by Ihe subject; and the remaining 
mater i a l i s merely 'noise'. Note however that i n order t o perform 
the task c o r r e c t l y , the subject must be able to make accu r a t e . i n t e r -
v a l judgements, and must also be able to hold the complete tonal 
sequence i n short term memory. Thus, two q u i t e separate a b i l i t i e s 
are involved, and the absence of e i t h e r one makes performance of 
the task impossible. A paper by J. P. McKee and D. A. Riley (1962) 
suggested that a t r a n s p o s i t i o n t e s t might be s u i t a b l e f o r use w i t h 
young c h i l d r e n . Children w i t h a mean age of 6.7 years were t r a i n e d 
to discriminate a 'correct' stimulus tone from an ' i n c o r r e c t ' tone. 
When the actual pitches of the two tones were a l t e r e d , but the tonal 
r e l a t i o n s h i p between them was kept constant, 50% of the c h i l d r e n 
showed 'spontaneous t r a n s p o s i t i o n * . A s i m i l a r e f f e c t was observed 
f o r pairs of tones which d i f f e r e d i n amplitude. 
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l'n the present battery, a t e s t of tonal memory i s already 
included. The proposed i n t e r v a l t e s t i s based d i r e c t l y on the 
type of problem set i n c e l l s four, and c e l l s f i v e , above. B r i e f l y , 
the proposed t e s t would involve subjects i n making judgements 
about c e r t a i n melodically presented i n t e r v a l s . However, i t i s 
v i t a l t h a t any proposed problem can be solved without the need f o r 
any knowledge of i n t e r v a l names, or of any other musical symbols. 
This i s achieved by devising a task which places emphasis on the 
apparent 'distance' between two tones of d i f f e r e n t p i t c h . An analogy 
may be made i n a d i f f e r e n t context, w i t h v i s u a l experiments i n which 
subjects have to judge differences i n the distance of objects 
(Holway and Boring, 1941, 1942) or i n the apparent size of 
perceived objects. (Hastorf, 1950; Bruner and Goodman, 1947)-
Note, t h a t apart from the general comparative method used i n these 
studies, no serious p a r a l l e l w i t h the present material i s intended. 
The f i r s t version of the i n t e r v a l t e s t was as f o l l o w s . Sub-
je c t s were presented w i t h a stimulus i n t e r v a l . A f t e r a short pause, 
f u r t h e r i n t e r v a l s were presented, each having a d i f f e r e n t root note 
from any other, and also d i f f e r e n t from the root of the stimulus. 
One of the non-stimulus i n t e r v a l s would be the same as the stimulus 
i n t e r v a l , but i n a d i f f e r e n t key. The subject performs the task 
by l i s t e n i n g to the stimulus i n t e r v a l and remembering how f a r apart 
the pitches of the constituent tones are. He then has to pick out 
-186-
the subsequent i n t e r v a l which contains tones w i t h the same tonal 
separation. Each item consisted of a stimulus i n t e r v a l , of two 
consecutively produced tones. The second tone was always higher 
than the f i r s t , so th a t a l l i n t e r v a l s were ascending. The stimulus 
i n t e r v a l was presented twice, w i t h three seconds between presen-
t a t i o n s . A f t e r t h i s , three 'comparison* i n t e r v a l s were presented, 
w i t h two-second spacing. These i n t e r v a l s were also ascending. Sub-
j e c t s had to i n d i c a t e which of the three comparison i n t e r v a l s had 
the same tonal separation as the stimulus i n t e r v a l , by answering 
one, two or three. 
A f u l l chromatic scale from tonic to tonic contains t h i r t e e n 
tones. Each possible combination of tonic and one other note from 
the octave above was used twice i n the stimulus tones. This made 
a t o t a l of twenty-six items f o r t h i s t e s t . I t was impossible to 
p a i r each stimulus w i t h every other possible combination of i n t e r v a l 
without the length of the t e s t reaching astronomical proportions, 
(22464 t r i a l s ) . Comparison i n t e r v a l s were therefore assigned 
randomly to the stimulus i n t e r v a l s . 
I n t h i s form the t e s t was administered to a small group of 
graduate students, p r i o r to being tested i n any schools. This 
task proved by f a r the most d i f f i c u l t of the tes t s devised. Average 
score barely exceeded the chance score of 8 - 9» The t e s t was 
a l t e r e d i n the f o l l o w i n g manner. F i r s t l y , the t h i r d a l t e r n a t i v e 
'comparison' tone was removed from a l l items, and possible answers 
reshaped i n t o the form 'one', 'two', or 'neither'. The eleven items 
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which had seemed to be the most d i f f i c u l t were discarded, l e a v i n g 
f i f t e e n items, w i t h f i v e ' r i g h t ' items i n each response category. 
A c e r t a i n amount of re-organisation was necessary to achieve t h i s 
s t a t e of a f f a i r s . 
The same s p l i c i n g technique was again used i n construction 
of the" t e s t tapes. 
The Rhythm Test. 
This t e s t was the most d i f f i c u l t to produce, since i t i s 
almost impossible to i s o l a t e any rhythmic aspect which i s c u l t u r e 
f r e e . Thackray's approach of breaking 'rhythm' down i n t o simple 
component parts, much as other w r i t e r s have done wi t h tonal a b i l i -
t i e s , i s c l e a r l y the best approach. I n the present battery, however 
a s i n g l e u s e f u l measure i s needed. A major problem i s t h a t the 
c l a s s i c a l music of the Western world i s , with a few notable excep-
t i o n s , extremely elementary from a rhythmic p o i n t of view when 
compared w i t h A f r i c a n , Afro-Cuban, Moorish, and Indo-Asian rhythms. 
I n a study by C. S. Myers (1904) an assessment was made of the per-
formance of a rhythmic task by a Sarawak Malay. The study was 
c a r r i e d out .'in s i t u ' i n Borneo. Myers noted that a. v a r i e t y of 
gong-like instruments were used by the Malays i n t h e i r music making 
One large gong, the tawak, was beaten i n what appeared to be a more 
or less random fashion, regardless of who was playing i t . I n one 
study, Myers s u b s t i t u t e d a morse-key f o r the tawak, and then 
analysed the time i n t e r v a l s between strokes. Though at f i r s t , he 
-188-
was i n c l i n e d to t h i n k t h a t performers, on the tawak had poor rhythmic 
s e n s i b i l i t i e s , he r a p i d l y changed t h i s opinion and his f i n a l con-
clusions were extremely perceptive. He concluded that the musicians 
he heard vrere capable of remembering, using, and improvising upon, 
rhythmic structures i n which the main pulses were separated by d i f -
f e r e n t , and varying, time i n t e r v a l s . (This contrasts sharply w i t h 
Western music, where the music i s almost i n v a r i a b l y formed around 
measures made up of two, three, four, f i v e , or occasionally seven, 
equally spaced elements.) Myers goes on to w r i t e : "This f a c u l t y 
(the one described above) they carry to a degree which l i e s so f a r 
beyond the power of c i v i l i z e d musicians, that the l a t t e r may rea-
sonably be s c e p t i c a l as to the p o s s i b i l i t y of i t s occurence among 
less advanced people". Many other examples of a s i m i l a r type may 
be given: Indian music s p l i t s i t s rhythmic sequences up i n t o long 
lengths containing as many as twenty or t h i r t y beats known as the 
' t a l a ' . This may be subdivided i n t o groups of d i f f e r e n t lengths, 
such as three, t h i r t e e n , seven and four, g i v i n g a basic meter of 
twenty-seven beats; modern jazz i s characterised by extreme r h y t h -
mic complexity, based on rhythmic s t y l e s from a l l parts of the world, 
but w i t h a predominantly African/Afro-Cuban i n f l u e n c e . Often, the 
basic meter i s completely unstated, and becomes submerged i n cross-
rhythms which give the untutored l i s t e n e r a f e e l i n g that the rhythm 
i s constantly v a r i a b l e , or q u i t e random. As a f i n a l example, the 
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w r i t e r possesses a tape recording of a young, very musical V.S.O. 
worker, rehearsing w i t h a choir of A f r i c a n s . The song being sung 
f a l l s n a t u r a l l y i n t o two measures of t r i p l e time and one of four, the 
sequence of ten beats being repeated. , I n h i s attempts to make the 
choir s i n g i t i n a manner which he believes to be • r i g h t * , the 
V.S.O. worker t r i e s to impress a quadruple meter on the tune, by 
clapping l o u d l y . The clapping clashes sharply with the native 
rhythmic accompaniments, and amid shouts and hoots of glee, the 
rehearsal breaks up. I f he had perhaps l i s t e n e d more c a r e f u l l y , 
the mere concordance of the natives' own rhythmic accompaniments 
should have convinced him t h a t they knew what was going on, even 
i f he di d not. I t i s understood that he eventually resorted to 
teaching them hymn tunes. 
I n a single t e s t , i t i s impossible to measure a l l aspects of 
rhythmic a b i l i t y ; the main problem i s to f i n d a basic rhythmic 
a b i l i t y , which i s as cu l t u r e f r e e as possible, and yet has the 
greatest possible importance among rhythmic a b i l i t i e s . Examination 
of e x i s t i n g t e s t m a t e r i a l f a i l e d to produce any l i n e of approach 
that might meet these c r i t e r i a . As a r e s u l t of a f a c t o r a n a l y t i c 
study of h i s own t e s t s , Thackray suggests that the most s a t i s f a c t o r y 
t e s t f o r measuring general rhythmic a b i l i t y , where only one t e s t 
i s required, i s one " i n which the subject i s asked to reproduce 
the rhythm'.of a melody". Such a t e s t i s u n s a t i s f a c t o r y i n the 
present context, however. The main attempt i n the present.work has 
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been to i s o l a t e separate components as f a r as possible; the notion 
of i n t e r m i n g l i n g rhythmic a b i l i t i e s with, tonal memory, expecially 
when f a c t o r i a l studies suggest that separate f a c t o r s e x i s t f o r 
rhythmic and tonal a b i l i t i e s (see section l ) , does not therefore 
f i t i n w i t h the present scheme. Though no studies of the i n t e r a c -
t i o n of rhythmic w i t h tonal material have been performed, i t i s 
possible t h a t i n Thackray's proposed t e s t , good melodic memory 
would c e r t a i n l y be a help rather than a hindrance i n the performance 
of such a 'rhythm' t e s t . 
The t e s t proposed here arose from a consideration of the d i f -
ferences between 'metre' and 'rhythm*; and the f e e l i n g that a 
fundamental rhythmic a b i l i t y , common to the complex t a l a of Indian 
music, as w e l l as to the duple, t r i p l e and quadruple times of 
Western music, involved the a b i l i t y t o i n f e r the presence of the 
'metre' from complex 'rhythmic' patterns. I n t h i s context, metre 
i s intended to describe the basic steady pulse, which underlies a 
rhythmic s t r u c t u r e that may or may not be regular. To understand 
the nature of the proposed.task i t i s v i t a l that t h i s d i s t i n c t i o n 
be understood. An attempt a t explanation f o l l o w s : -
I n a c e r t a i n town, the lamp posts are separated by a c e r t a i n 
number o f houses. D i f f e r e n t s t r e e t s have d i f f e r e n t numbers of • 
houses to each lamp. The s t r e e t s represent d i f f e r e n t time s i g -
natures, or 'metres'. A c e r t a i n s t r e e t has a lamp w i t h every f o u r t h 
house. (Regular accent on f i r s t beat) 
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I n t h i s s t r e e t , but not n e c e s s a r i l y i n others, every two houses 
share a mail-box (one A1ID two, three ABB f o u r ) . There ought to 
be three l i t t e r bins to every two houses, but some are missing. 
(Stated or implied three across two.) Occasional l i t t e r bins are 
signposted, but not i n any regular manner; though the signposts 
always occur r i g h t i n front of the bins (purely a e s t h e t i c accen-
tuation of c e r t a i n elements i n the three across two). One day a 
lamp post i s removed. ( F i r s t beat accentuated by omission.) The 
s t r e e t now looks as f o l l o w s : -
8 I I S I I I I 
Suppose that we now demolish a l l the houses, and leave behind j u s t 
the other ob j e c t s , as shown below:-
lf> * tp > l> m i l 
§ g § § I S I S i 
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A person f a m i l i a r w i t h the ways i n which lamp posts, mailboxes, 
etc. can occur w i l l be able t o i n f e r from these groupings the 
basic metre of lour houses which underlies them. 
The proposed rhythm t e s t presents subjects w i t h simple arrange-
ments of 'mail boxes', ' l i t t e r bins', etc. (rhythms) and.asks them 
to i n f e r how many houses occur between 'lamps' (metre). I n prac-
t i c e , t h i s takes-'.vbhe form of tasks i n v o l v i n g the comparison of simple 
tapped metres w i t h simple .tapped rhythms. 
Clearly, i n some circumstances, the arrangements of the rhythmic 
elements are ambiguous, and two possible metres emerge. This i s 
oft e n used to great e f f e c t i n musical composition, w i t h the r e s u l t 
t h a t the perception of the l i s t e n e r switches automatically, and 
i n v o l u n t a r i l y , between the two possible ways of hearing the rhythm, 
i n a way almost analogous to an 'auditory' Necker cube. Leonard 
Bernstein's " I want to be i n America" from West Side Story i s a 
well-known example of t h i s . The two ways of hearing t h i s tune are 
i l l u s t r a t e d below, and the v e r t i c a l dotted l i n e s show the two pos-
s i b l e arrangements of 'houses' or pulses of the basic metre. 
• 1 1 ' 1 • I 1 • 1 < 1 > 1 1 
b 7 J l ! iYf J'j' Jf r! rr fiw i r i r f t ' f 
• i 
f l j 1 \ r y^ij^rv i 
j : 1 1 • ; • '; 1 • ; ; 
Implied t r i p l e time. 
& ! ; ^ . / T > ; 
> ! 
i i 1 
• i 
1 ! ! i 
J l f r : I f r i , , 
'•H^^if- r '!' 
Implied quadruple time. 
For the purposes of the present test., i t i s imperative that 
no such ambiguity be present, t o eliminate confusion. I n the f i r s t 
version of the rhythm t e s t , the task was as follows,. For each t e s t 
item, subjects heard three paired presentations of a metre, or 
regular time p a t t e r n w i t h the f i r s t beat of each measure accen-
tuated by a b e l l , and an i r r e g u l a r rhythmic p a t t e r n . The metre was 
the same f o r each presentation, but the rhythmic pattern was v a r i -
able. Only one of the rhythmic patterns would f i t w i t h the metre. 
Subjects had to sta t e whether the f i r s t , second or t h i r d p a i r was 
the one that f i t t e d . Altogether there were twenty items, w i t h f i v e 
items each i n duple*- , t r i p l e , quadruple and quintuple time. No -
'compound' time signatures were used, as these are a l l combinations 
of the above. A t h e o r e t i c a l guessing score of f i v e was obtained 
by i n t r o d u c i n g a 'none' answer category, f o r items i n which none 
of the pair s of metres and rhythms f i t t e d . 
The time signatures, or metres, were recorded from a metronome 
wi t h a syncronised b e l l . S.ix measures (bars) of each rhythm were 
presented each time. I n terms of duration, t h i s meant th a t the 
quintuple metre was over twice as long as^the duple; however, the 
subject establishes the metre by the c l i c k s occurring between any 
two rings of the b e l l . The b e l l i s the one and only cue to t h i s . 
By using measures as the c r i t e r i o n , rather than temporal duration, 
there i s the same in f o r m a t i o n a l content, and redundancy, i n each 
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item regardless of time p a t t e r n . Rhythmic patterns were produced 
by tapping on a wooden block; note that none of these s t i m u l i 
have any temporal duration (apart from the decay of the b e l l ) . 
Thackray emphasises that any rhythmic p a t t e r n i s characterised 
by the r e l a t i v e loudness, the temporal spacing, and the temporal 
duration of elements. I n accordance wi t h these three character-
i s t i c s , Thackray 1s t e s t s , and those of other workers (Bentley) 
present rhythmic material using tones rather than shorter, punc-
t a t e , s t i m u l i , i n order to give each element a c e r t a i n temporal 
duration. The present batt e r y adopts a s l i g h t l y d i f f e r e n t approach, 
f o r the f o l l o w i n g reasons:-
I t should be remembered from the outset t h a t the. t e s t proposed 
here i s d i f f e r e n t i n nature from any of the Thackray t e s t s , and 
places i t s emphasis on a subject's a b i l i t y to attend to the p o s i t i o n 
of "various rhythmic elements, r e l a t i v e to a c e r t a i n metre. I n such 
a task, duration of elements i s consigned to a r e l a t i v e l y unimport-
ant p o s i t i o n , when compared w i t h p o s i t i o n (temporal spacing) and 
accentuation of elements. With the emphasis on the onset of e l e -
ments, i t i s of l i t t l e consequence whether the time between elements 
i s f i l l e d or empty. I f the correct inter-element spacing i s removed 
then amplitude and duration give i n s u f f i c i e n t cues f o r the e s t a b l i s h -
ment of the correct rhythm; and even i n tests using elements of cer-
t a i n durations, there i s s t i l l a f i n i t e pause between elements, i n 
order to i n d i c a t e where the onset of a new rhythmic element occurs. 
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l'f. there were no pause, elements would merge i n t o continuous tones 
of longer duration, w i t h a c e r t a i n amount of amplitude modulation. 
Note also that i n e x i s t i n g t e s t s , the elements having duration 
above and beyond a punctate stimulus, are presented as tones, rather 
than white noise or a s i m i l a r non-tonal sound. The i n t e r a c t i o n of 
rhythmic and tonal m a t e r i a l , f o r which separate f a c t o r s may e x i s t , 
i s not known. 
I n the proposed t e s t , and also i n the t e s t s of Bentley (rhythm), 
the information required by the subject i n order to perform the task 
comes e n t i r e l y from the onset of rhythmic elements. Therefore, i n 
the present s i t u a t i o n , rhythm i s taken to imply something that 
remains unchanged by differences i n duration of elements, provided 
accent and temporal spacing are kept constant. Note that i n 
A.B.R.S.M. examinations, subjects are asked to clap or, tap the 
rhythm of a tune played on the piano. This i s a meaningful task, 
even though the examinee uses punctate s t i m u l i as opposed to the 
examiner's tune composed of elements of much longer duration; and 
i f the examinee's clapping indicates that he has c o r r e c t l y perceived 
the onset times of the d i f f e r e n t elements he i s judged to have per-
ceived the rhythm correctly-. Given then that we can devise a s a t i s -
f a c t o r y t e s t using the onset times of d i f f e r e n t rhythmic elements 
as c r i t e r i o n , there are d e f i n i t e advantages to using punctate rather 
than continuous s t i m u l i . 
I t i s desirable t h a t i n such a t e s t i n g s i t u a t i o n , f a c t o r s due 
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t o a t t e n t i o n or accuity be kept minimal. Regardless of the nature 
of the t e s t s t i m u l i , information about the onset of rhythmic e l e -
ments i s extracted very soon a f t e r the onset of each element. 
Thus even where elements have considerable duration, the information 
about t h e i r onset i s obtained, i f at a l l , during the f i r s t few m i l l i -
seconds of presentation. (Guttman used c l i c k durations of 70 micro-
seconds. These were r e a d i l y perceived by subjects. (1965))• Below 
i s a 'signal detection 1 type diagram, showing the s i t u a t i o n o b t a i n -
i n g when punctate s t i m u l i are used f o r presenting the rhythmic 
m a t e r i a l ; -
BNTT7 
t til z m 
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Where non-punctate s t i m u l i , having greater durations, are used, 




The l a t t e r i s c l e a r l y a much ' n o i s i e r ' system than the former. 
The d i f f e r e n c e between the signal and no-signal condition i s much 
greater f o r the punctate than f o r the continuous s t i m u l i , so the 
former i s a clearer, less confusing, mode of presentation. 
The rhythm t e s t , i n the form described on page 193 was. 
tested on a small sample of graduate students and technicians. I t 
was very clear from the outset, that the t e s t was f a r too long i n 
i t s present form. Before preliminary t r i a l s , were held i n schools, 
the f i r s t version of the rhythm t e s t was reshaped as f o l l o w s . 
Instead of a separate presentation of the same metre before each 
comparison rhythm, only one metre presentation of s i x measures was 
given at the s t a r t of each item. A f t e r three seconds delay, the 
two comparison rhythms were given, separated by two seconds. Sub-
je c t s had to answer one or two, or 'neither' i f neither of the com-
parison rhythms f i t t e d w i t h the i n i t i a l metre. The number of items 
was reduced to f i f t e e n , by reducing the number of times each time 
p a t t e r n occurred from f i v e to four; and the number of, t r i a l s i n -
v o l v i n g quintuple time, which proved the most d i f f i c u l t , from f i v e 
to three. Five 'correct' response items occurred i n each response 
category. The speed f o r a l l items was J = ]44, which i s a f a i r l y 
b r i g h t andante. 
I n c onstructing the t e s t tapes, a s p l i c i n g procedure was again 
used. A l l parts of the rhythm t e s t were recorded a c o u s t i c a l l y , 
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whereas items i n the previous sub-tests were recorded e l e c t r o n i c -
a l l y ( d i r e c t ) t o reduce d i s t o r t i o n . Metres were recorded from a 
Maelzel (Swiss) metronome, which possessed a synchronised b e l l . 
The early recordings showed that the b e l l was i n s u f f i c i e n t l y loud; 
a hand operated, spring loaded ( f o r constant amplitude) b e l l was 
su b s t i t u t e d , synchronisation being by hand. Rhythmic patterns 
were tapped by the w r i t e r , using lengths of dowel on a hollow wood 
block, constructed i n the workshop. Several minutes of both r h y t h -
mic patterns and metre were recorded, and the most accurate rend-
i t i o n s selected f o r i n c l u s i o n i n the t e s t tape. Rhythmic patterns 
used were selected by the w r i t e r , from a v a r i e t y of sources, i n c l u d -
i n g c l a s s i c a l , f o l k , and modern jazz music. Complex ethnic rhythms 
and a l t e r n a t i n g or ambiguous rhythms had proved too d i f f i c u l t even 
f o r some musical subjects i n the e a r l i e s t versions. 
E a r l i e s t Test Version:- Preliminary Run. 
Before any serious attempt was made to administer the t e s t to 
large samples, i t was necessary t o t r y out the t e s t w i t h groups of 
ch i l d r e n i n order t o f i n d out i f the tasks demanded by the tests 
were i n t e l l i g i b l e to the c h i l d r e n . To t h i s end, a shortened ver-
sion of the t e s t was administered t o ch i l d r e n i n the Middlesborough 
area, through arrangement w i t h the Durham Uni v e r s i t y Department of 
Education. For t h i s p i l o t run, only the f i r s t f i v e items from each 
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sub-test were included. The only aim of t h i s study was to discover 
i f the tasks involved were i n f a c t meaningful to c h i l d r e n w i t h i n 
the age group f o r which the battery was intended. 
Administration: The Answer Blank. 
I t was thought advisable to produce a new s t y l e answer blank 
f o r the t e s t battery, which would present more information, i n 
non-verbal form, than e x i s t i n g answer blanks. The Wing answer 
blank i s perhaps not .ideally s u i t e d f o r younger subjects. Though 
i n s t r u c t i o n s are given v e r b a l l y on the tape, they are also w r i t t e n 
out on the t e s t sheet. I n the present battery, no such redundant 
information was included. This was also advisable to prevent any 
reaction on the part of non-readers, or those who only read w i t h 
d i f f i c u l t y . S i m i l a r l y , the type of layout used by Wing i n the chord 
analysis t e s t was avoided, since experience w i t h the tests showed 
that some younger subjects tended to f o l l o w the columns across 
rather than down, or simply to cross out the m u l t i p l e a l t e r n a t i v e s 
i n a random fashion. The Bentley asnwer sheet i s more s a t i s f a c t o r y , 
since the choosing of m u l t i p l e a l t e r n a t i v e s i s avoided. I n the 
present blank, however', i t was hoped to supply information about 
each event t a k i n g place i n any one item, rather than merely supply-
i n g a series of squares i n which answers are placed. 
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To do t h i s , the time scale of each item was represented as a 
h o r i z o n t a l l i n e . Any events t a k i n g place i n that item (tones, 
c l i c k s , etc.) are represented by blocks drawn on the l i n e . Answer 
tones are distinguished from stimulus tones by shading or f i l l i n g 
i n the stimulus blocks. By f o l l o w i n g each item from l e f t t o r i g h t , 
i n a way analogous to reading, the subject sees p i c t o r i a l represen-
t a t i o n of each sound he hears. This t e l l s him where he i s i n each 
item, helps to prevent him from becoming ' l o s t ' , and gives a clear 
i n d i c a t i o n of when he has to make his answer. 
There i s no point i n i n c l u d i n g complete answer blanks f o r any-
t h i n g but f i n a l versions of the t e s t . The diagram below should 
give a clear i n d i c a t i o n of the form of the e a r l i e r blanks , however. 
The f i r s t i l l u s t r a t i o n shows the p i t c h t e s t blank i n i t s e a r l i e s t 
form. Only one item i s shown. 
, W777\ wm l 
The two shaded blocks represent the two stimulus tones. The v e r t i c a l 
stroke separates stimulus from answer tones; the long rectangle 
represents the g l i d e tone, and the arrowheads show where the b l i p s 
of white noise occur. Subjects answer by p l a c i n g a t i c k i n the 
appropriate segment. I n the e a r l i e s t versions subjects were instruc-
ted to place a cross to i n d i c a t e t h e i r choice; an observer suggested 
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that t i c k s would be b e t t e r , as there might be something inconsis-
t e n t i n asking c h i l d r e n to i n d i c a t e 'correct' items w i t h a cross, 
which i s always used as a symbol f o r 'wrong' by teachers. A f t e r 
the modifications described, the nature of the f i r s t answer blank 
used i n schools was as below:-
8. V771 V77\ i 
Here the number of choices i n the g l i d e tone i s reduced to three, 
and a 'none' box has been added f o r stimulus tones not included i n 
the g l i d e tone. Answer blanks f o r other sub-tests were along s i m i l a r 
l i n e s . 
Before administration to the Middlesbrough sample, three prac-
t i c e items were produced, f o r presentation before the t e s t m a t e r i a l 
i t s e l f . Overleaf i s an i l l u s t r a t i o n of the p r a c t i c e items, as they 
were represented on actual answer sheets. Note the minimal amount 
of verbal i n s t r u c t i o n s . 
I n t h i s f i r s t p i l o t run, only the f i r s t f i v e items from each 
sub-test were used, as the main aim was to discover i f the tasks 
were meaningful to c h i l d r e n . 
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The Test Run. 
I n the form described above, the tests were administered to 
two classes of ch i l d r e n i n a primary school. Average age of both 
classes was 10 years, 3 months. There were 44 subjects. I n s t r u c -
t i o n s were given v e r b a l l y ; and at t h i s stage questions were ans-
wered, which reduced the degree of standardisation of the i n s t r u c -
t i o n s . I n a l l l a t e r runs, i n s t r u c t i o n s were always standardised. 
Results. 
There were no spoiled papers i n t h i s run. Scores and stan-
dard deviations f o r the parts and the whole were as below:-
Part 1; Rhythm. Mean score, out of f i v e : - 3.356 S.D. = 0.968 
Part 2: Auditory t r a n s p o s i t i o n . Mean score:- 3-556 S.D. = .856 
Part 3: F i t c h . Mean score:- 4.022 S.D. = 0.857 
Part 4= Melodic Memory. Mean score:- 3*689 S.D. = .864 
For t o t a l b a t t e r y . Mean score:- 14.804 S.D.* - = 2.195 
T o t a l possible o v e r a l l was 20. To t a l possible on any sub-test was 5» 
Conclusions. 
The above r e s u l t s showed that a high mean score, of almost 75% 
was obtained. The low standard deviation showed that t h i s short 
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version of the t e s t discriminated rather badly, but t h i s was a t t r i -
butable to the small number of questions used, and copying on the 
par t of subjects. The high average score, and the absence of any 
s i g n i f i c a n t d e f i c i t on any one sub-test, suggested t h a t the tasks 
were indeed meaningful, and that there was l i t t l e d i f f i c u l t y i n 
understanding the nature of the t e s t s . On the basis of t h i s t e s t 
run, i t was decided that a properly conducted run on a l a r g e r 
sample, and w i t h completely standardised presentation would be 
worthwhile, using the unabridged version of the t e s t . The f a c t 
that, the r e s u l t s of t h i s f i r s t f u l l scale examination of the com-
ple t e t e s t ' s performance ind i c a t e d that considerable m o d i f i c a t i o n 
was necessary merely i l l u s t r a t e s how misleading the r e s u l t s obtained 
w i t h the above group were. I n f a c t , t h e r e s u l t s obtained on sub-
sequent runs lead the w r i t e r to conclude t h a t the classes used i n 
t h i s f i r s t p i l o t run were hi g h l y a t y p i c a l . I t seems possible that 
the Education Department, i n t h e i r endeavour to secure ' good* classe 
f o r the experimenter, had selected classes of exceptionally b r i g h t 
c h i l d r e n . Certainly the high mean scores of t h i s group were not 
duplicated i n the t e s t runs immediately f o l l o w i n g . The conclusion 
th a t the task was meaningful was not i n f a c t born out, and modi-
f i c a t i o n s to t e s t m a t e r i a l , and to administration, were made. Also, 
subsequent t e s t i n g was performed i n schools selected by the e x p e r i -
menter f i n an endeavour to cover a more representative cross-section 
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Section 3 shows the development of a p i l o t t e s t b a t t e r y , 
stemming from ideas presented i n sections 1 and 2, up to the 
point where f i n a l evaluation of the t e s t i n g method could begin. 
Section 4 i s &n account of the r e s u l t s obtained i n administering 
the t e s t s to over 2000 schoolchildren, and the. changes th a t 
became necessary as a r e s u l t ; leading to the production of a te 
batte r y that met c e r t a i n c r i t e r i a . 
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SECTION 4. 
Development of the Test Battery, l e a d i n g to the 
F i n a l Test Version. 
F i r s t T e s t Run. 
The v e r s i o n of the t e s t described a t the end of s e c t i o n 3 
was administered to a sample of 117 c h i l d r e n f o r the f i r s t t e s t 
run. The s u b j e c t s were from two d i f f e r e n t schools, s i t u a t e d i n 
r e s i d e n t i a l areas of Durham C i t y . One school contributed c l a s s e s 
of 8 - 9 (35 s u b j e c t s ) and 9 - 10 (27 s u b j e c t s ) years; c l a s s e s 
of 9 - 10 (24 s u b j e c t s ) and 10 - 11 (31 s u b j e c t s ) came from the 
other school. There were 47 female and 70 male c h i l d r e n i n the 
sample. Standardised i n s t r u c t i o n s were given on the tape; so 
the t e s t s were s e l f - a d m i n i s t e r i n g i n the same way as the Wing and 
the Bentley t e s t s . 
Reproduction was by way of a Tandberg tape recorder, model 12 
21. T h i s was s i t u a t e d c e n t r a l l y i n front of the c l a s s . The nature 
of the tasks i s such, however, that v a r i a t i o n s i n the s i t i n g of 
the sound source,.and v a r i a b i l i t y i n room a c o u s t i c s , are extremely 
u n l i k e l y to in f l u e n c e the d i f f i c u l t y of the t e s t m a t e r i a l . ( T h i s 
i s not true f o r other t e s t s , however. The Seashore, and even the 
Bentley p i t c h t e s t c a l l f o r the perception of very small tonal 
d i f f e r e n c e s , which might be influenced by i n t e r a c t i o n with external 
f a c t o r s . ) . 
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Method. 
Subjects were seated comfortably. The room vras kept a i r y . 
Adjustments to seating were made wherever t h i s was advisable, to 
eliminate cheating. Subjects were informed that they required 
only something to w r i t e w i t h . Answer papers were d i s t r i b u t e d , 
usually w i t h the help of 'volunteers'. The f i r s t task involved 
the f i l l i n g i n of a simple a d m i n i s t r a t i v e form attached to the 
f r o n t of each set of answer papers. A sample of t h i s form i s 
shown below. A l l d e t a i l s except name, age and sex were w r i t t e n 
on the blackboard f o r the b e n e f i t of subjects who found d i f f i c u l t y 
i n completing the form. 
New TE S T S OF H O S I C A L finiTuoe. 
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A f t e r c o m p l e t i o n o f the a d m i n i s t r a t i o n form, subjects; f o l d e d t h e i r 
papers over t o t h e f i r s t t e s t sheet. Each s u b - t e s t answer form 
was on a separate f o o l s c a p sheet. On t h i s r u n , t e s t s were i n t h e 
or d e r melodic memory, p i t c h , a u d i t o r y t r a n s p o s i t i o n , arid rhythm. 
S u b j e c t s were i n s t r u c t e d t o a t t e n d t o the tape r e c o r d e r , and t o l d 
t h a t a l l t h e necessary i n f o r m a t i o n was c o n t a i n e d on t h e t a p e . 
Before i n s t r u c t i o n s f o r t h e f i r s t s u b - t e s t were g i v e n , t h e r e 
were some g e n e r a l i n s t r u c t i o n s , t o a l l o w time f o r adjustment t o 
the s i t u a t i o n . These gener a l i n s t r u c t i o n s were as f o l l o w s : -
"Today, we are going-'to p l a y a l i t t l e game. I am 
go i n g t o ask you some simple q u e s t i o n s about some noises 
t h a t you w i l l hear soon. Now, make y o u r s e l f c o m f o r t a b l e , 
p i c k up you r pen, and be ready, because the game goes on 
f a i r l y q u i c k l y . Heady? 
You answer by choosing one o f t h e shapes on you r 
answer paper, and c r o s s i n g out t h e one you .t h i n k i s 
r i g h t . You w i l l see how t o do i t from t h e p r a c t i c e i t e m s . 
Answer every q u e s t i o n , even i f you have t o guess.. No 
cop y i n g p l e a s e . Your neighbours answer i s p r o b a b l y 
wrong i f i t i s d i f f e r e n t from y o u r own'. And remember, 
i t ' s j u s t a game, so do n o t wo r r y " . 
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I n s t r u c t i o n s f o r the s p e c i f i c sub-tests were as f o l l o w s : -
I n s t r u c t i o n s f o r melodic ( t o n a l ) memory t e s t . 
"Here i s part one of the t e s t . I n t h i s part you have to 
remember some l i t t l e tunes. F i r s t of a l l , you w i l l hear a short 
tune. Some have three notes, l i k e t h i s . (Three note tune i s 
played) Some have four notes l i k e t h i s . (Pour note tune i s 
played). You w i l l hear each l i t t l e tune twice, i n case you did 
not hear properly the f i r s t time. A f t e r the second playing, you 
w i l l hear a longer piece of tune, l i k e t h i s . ( S i x note tune i s 
played) Say whether the longer tune has the l i t t l e one somewhere 
i n the middle of i t . I f the l i t t l e tune i s not i n the longer one, 
answer ' N1 f o r No. I f i t ies, answer 'Y' f o r Yes. Now l i s t e n 
c a r e f u l l y . I f you answer Yes, count how many notes are l e f t a f t e r 
the l i t t l e tune has stopped. There may be one, or two, or three, 
or four, or there may be no notes l e f t over at a l l . Write how 
many notes are l e f t over every time you answer Yes. Try the f i r s t 
p r a c t i c e item. 
Here i s the l i t t l e tune, (th r e e note tune) And again, 
( t h r e e note tune) Here i s the longer tune, ( s i x note tune, not 
containing sh o r t e r tune) The answer there was ' N' f o r No. 
Here i s the second p r a c t i c e item. L i s t e n to the l i t t l e tune, 
(four note tune) And again ( f o u r note tune). Now here i s the 
longer tune, ( e i g h t note tune) The answer there was Yes; and 
one note was l e f t over, so your answer should be ' Y' f o r Yes, and 
the f i g u r e 1 . 
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Now t r y the l a s t p r a c t i c e i t e m on your own. (Complete i t e m 
i s p l a y e d ) The answer was 'yes', and one note l e f t over. Now 
t r y t h e t e s t , remembering t h a t y o u r answer w i l l be 'N1 f o r No, 
or *Y' f o r Yes. Whenever you w r i t e 'Y' f o r Yes, your answer w i l l 
be f o l l o w e d by t h e f i g u r e 1 , or 2 , or 3 t or 4» or nought". ( F i r s t 
s u b - t e s t commences.) 
I n s t r u c t i o n s f o r P i t c h T e s t . 
"Here i s p a r t two o f the t e s t . I n t h i s p a r t you have t o say 
how h i g h , o r how low a note i s . L i s t e n t o t h i s n o t e . ( S t i m u l u s 
tone i s p l a y e d ) . Here i t i s a g a i n , i n case you d i d not hear i t 
p r o p e r l y t h e f i r s t t i m e . (Tone i s p l a y e d a g a i n . ) Now l i s t e n t o 
t h i s s t r a n g e sound. (Three segment g l i d e tone i s heard.) The 
note s l i d e s upwards; and you a l s o heard f o u r l o u d e r , s h o r t e r 
n o i s e s , or b l i p s , d i v i d i n g the s l i d i n g note i n t o t h r e e s e c t i o n s . 
F o l l o w them on your paper. The w h i t e shape shows the s l i d i n g n o t e , 
and the arrowheads show where the b l i p s come. L i s t e n t o the note 
a t the b e g i n n i n g , and then say which p a r t o f the shape has t h a t 
n o t e i n i t . I f you do n o t t h i n k any p a r t has a note as h i g h o r 
as low as t h e one you heard, w r i t e *N' f o r None.' 
Now t r y t h e f i r s t p r a c t i c e i t e m , a t slow speed. P r a c t i c e i t e m 
number one. L i s t e n t o t h i s n o t e . ( S t i m u l u s tone i s p l a y e d . ) Here 
i t i s again ( t o n e i s r e p e a t e d ) . Now , i s i t here? ( t h e 
f i r s t segment o f t h e g l i d e tone o n l y i s played). Or here? ( t h e 
segment o f the g l i d e tone i s p layed) Or here? ( t h i r d segment i s 
p l a y e d ) Or i n none o f them? The r i g h t answer was 1 , Try i t 
again b u t a t the proper speed. Beady? ( t h e complete i t e m i s 
p l a y e d , but w i t h the g l i d e tone i n t a c t ) 
Now t r y t h e second p r a c t i c e i t e m . (Complete p r a c t i c e i t e m 
i s pla.yed.) The answer was 3« Now t r y the t h i r d p r a c t i c e i t e m . 
(Complete p r a c t i c e i t e m i s p l a y e d . ) The c o r r e c t answer therewas 
' N 1 f o r None. Now t r y t h e t e s t , remembering t h a t your answer w i l l 
be 1 , or 2, or 3, o r 'H' f o r None". 
(Second s u b - t e s t commences) 
I n s t r u c t i o n s f o r A u d i t o r y T r a n s p o s i t i o n ( i n t e r v a l ) T e s t . 
"Here i s p a r t t h r e e o f t h e t e s t . L i s t e n t o these two n o t e s . 
( S t i m u l u s i n t e r v a l i s p l a y e d . ) The se.cond note i s a l i t t l e b i t 
h i g h e r than the f i r s t . Now l i s t e n t o these two ( a d i f f e r e n t p a i r 
o f tones i s p l a y e d ) . The second note i s a l o t h i g h e r than the 
f i r s t . L i s t e n t o the notes, and remember how f a r a p a r t they a r e . 
Then see i f you can p i c k out which two notes t h a t f o l l o w are the 
same d i s t a n c e a p a r t . L i k e t h i s . 
- 2 1 1 -
P r a c t i c e i t e m number one. Here are two n o t e s , ( s t i m u l u s 
i n t e r v a l i s played.) And again, i n case you missed them. ( S t i m u l u s 
tones are repeated.) The second note i s jusfca l i t t l e b i t h i g h e r 
than the f i r s t . Remember how f a r a p a r t they a r e . Now l i s t e n t o 
these two n o t e s . ( F i r s t comparison i n t e r v a l i s played.) And these 
two n o t e s . (Second comparison i n t e r v a l i s played.) P i c k out the 
two notes t h a t are the same d i s t a n c e a p a r t as t h e f i r s t ones you 
heard. The r i g h t answer w i l l be the two notes where the second 
one i s o n l y j u s t a l i t t l e b i t h i g h e r than t h e f i r s t one. L i s t e n 
t o t h e f i r s t p r a c t i c e i t e m a g a i n . Here are the two no t e s . ( S t i m u l u s 
i n t e r v a l i s played.) And aga i n , j u s t i n case you missed them t h e 
f i r s t t i m e , ( s t i m u l u s i n t e r v a l i s repeated.) They are very c l o s e 
t o g e t h e r . Now are these two c l o s e t o g e t h e r ( f i r s t comparison 
i n t e r v a l i s played? Yes. Are these two c l o s e enough? (Second 
comparison i n t e r v a l i s played.) No. So you sh o u l d cross o ut t h e 
square marked number one. 
Try t h e second p r a c t i c e i t e m . L i s t e n t o t h e two n o t e s , ( s t i m -
u l u s i n t e r v a l i s played.) And a g a i n , ( s t i m u l u s i n t e r v a l i s r e -
peated.) They are ve r y f a r a p a r t . Now, are these two notes " f a r 
a p a r t? (Second comparison i n t e r v a l i s played.) No. N e i t h e r o f 
them was f a r a p a r t . So y o u r answer would be 'N' f o r N e i t h e r . 
P r a c t i c e i t e m number t h r e e . (The two p r e s e n t a t i o n s o f the 
s t i m u l u s i n t e r v a l s a r e g i v e n . ) Far a p a r t . (The f i r s t comparison 
i n t e r v a l i s g i v e n . ) Close. (The second comparison i n t e r v a l i s 
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g i v e n . ) Far a p a r t . So number two i s c o r r e c t . 
So what you have t o do i s l i s t e n to. the f i r s t t i r o n otes, 
(you w i l l hear them t w i c e ) , and remember how f a r a p a r t they a r e . 
Then you have t o p i c k out t h e two notes t h a t f o l l o w t h a t are t h e 
same d i s t a n c e a p a r t as the f i r s t ones. Now t r y the t e s t , remem-
b e r i n g t h a t y o u r answer w i l l be one, or two, or ' N' f o r N e i t h e r " . 
( T h i r d s u b - t e s t .commences) 
I n s t r u c t i o n s f o r rhythm t e s t . 
"Here i s p a r t f o u r o f t h e t e s t . L i s t e n t o t h i s n o i s e . ( S i x 
measures o f t r i p l e time metre are played.) On every t h i r d c l i c k 
a b e l l r a n g . L i s t e n again and count. (Metre i s repeated.) Now 
l i s t e n t o t h i s . ( S i x measures o f duple time are played.) The b e l l 
r a n g on every second c l i c k t h a t t i m e . Sometimes the b e l l w i l l r i n g 
on every second c l i c k , sometimes on every t h i r d c l i c k , sometimes on 
every f o u r t h , and sometimes on every f i f t h . Count, and decide which 
i t i s . A f t e r you have heard t h i s sound, you w i l l . , hear two s h o r t 
b u r s t s o f t a p p i n g . These are c a l l e d rhythms. Say which rhythm 
f i t s w i t h the c l i c k i n g and r i n g i n g sound you heard a t f i r s t , l i k e 
t h i s . Here i s the f i r s t p r a c t i c e i t e m . 'Here are t h e c l i c k s . ( S i x 
measures o f duple metre are heard.) The b e l l r a n g on every second 
c l i c k t h a t t i m e . Here i s the f i r s t rhythm. ( F i r s t comparison r h y t h i 
i s heard.) And the second. (Second comparison rhythm i s heard.) 
The f i r s t was t h e o n l y one which would f i t p r o p e r l y . L i s t e n a g a i n , 
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and count 'one... two... one... two' This may h e l p you t o see how 
the f i r s t rhythm f i t s . (Here f o u r .measures o f duple time are 
p l a y e d , w i t h the sound o f E*s v o i c e superimposed, c o u n t i n g 'one, 
two, one, two'., e t c } 
Try the second p r a c t i c e i t e m . I f t h e f i r s t rhythm f i t s , w r i t e 
th e f i g u r e 1. . I f t h e second rhythm f i t s , w r i t e the f i g u r e 2 . I f 
n e i t h e r f i t s , w r i t e 'N' f o r N e i t h e r . P r a c t i c e i t e m number two. 
Here are the c l i c k s . ( S i x measures o f quadruple metre are heard.) 
The b e l l r a n g on every f o u r t h c l i c k t h e n . The f i r s t rhythm. ( F i r s t 
comparison rhythm i s heard.). And the second. (Second comparison 
rhythm i s heard.) The r i g h t answer was number two. 
Now t r y the l a s t p r a c t i c e item on your own. (Complete i t e m 
i s heard.) The r i g h t answer was 1 . Now t r y t h e t e s t , remembering 
t h a t your answer w i l l be 1 , or 2 , or 'N' f o r N e i t h e r . 
( F o u r t h s u b - t e s t commences) 
On a l l s u b - t e s t s , E merely c a l l s out the number o f each i t e m b e f o r e 
i t commences. 
S c o r i n g . 
On t h i s v e r s i o n o f the t e s t s , s c o r i n g was as f o l l o w s : -
P a r t One: Melodic ( t o n a l ) Memory. One p o i n t was scored 
f o r each c o r r e c t choice o f 'Y' (Yes) or 'N' 
(No).' An a d d i t i o n a l p o i n t was scored f o r 
each c o r r e c t i n s e r t i o n o f a number, on items 
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where ' Yf had been c o r r e c t l y s e l e c t e d . 
Since t h e r e were 7 c o r r e c t 'Y' answers, 
t o t a l p o s s i b l e score was 2 2 . 
P a r t Two: P i t c h . One p o i n t was scored f o r each c o r r e c t 
s e l e c t i o n o f 1 , 2, 3, or 1N 1 f o r None. T o t a l 
p o s s i b l e 15« 
P a r t T h r e e : A u d i t o r y T r a n s p o s i t i o n ( i n t e r v a l s ) . One p o i n t 
was scored f o r each c o r r e c t s e l e c t i o n o f 1 , 2, 
or 'N' f o r N e i t h e r . T o t a l p o s s i b l e 15« 
P a r t Four: Rhythm. One p o i n t was scored f o r each c o r r e c t 
s e l e c t i o n o f 1 , 2, or 'N* f o r N e i t h e r . T o t a l 
p o s s i b l e 15» 
T o t a l p o s s i b l e f o r whole t e s t b a t t e r y 6 7 . 
The dat a was examined p r i m a r i l y t o d i s c o v e r t h e s t a t e o f 
balance o f the t e s t . Mean scores f o r the p a r t s o f the t e s t , and 
f o r the whole b a t t e r y , are g i v e n below:-
R e s u l t s . 
Melodic ( t o n a l ) Memory. 
P i t c h . Mean 
Mean 1 0 . 4 7 . 
5 . 7 2 . 
4 - 9 3 . 
4 . 9 4 5 . 




T o t a l b a t t e r y . Mean 2 6 . 0 6 . 
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I t i s apparent t h a t t h e o b t a i n e d scores are r a t h e r low. T h i s i s 
i n d i c a t i o n t h a t the t e s t s as a whole are too d i f f i c u l t . 
Below are g i v e n the d i f f i c u l t i e s o f i n d i v i d u a l items i n t h e 
s u b - t e s t s expressed as percentage•of c o r r e c t responses. N f o r 
each s u b - t e s t i s a l s o g i v e n . The d i f f e r e n c e between N f o r any 
s u b - t e s t , and t h e t o t a l sample s i z e o f 117 g i v e s t h e number o f 
s p o i l e d papers. 
Item Number. 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 .15 
M.M.I 76 44-5 56 51.8 40.6 46.6 48.2 51.9 42.4 47.65 34 29.5 41 «3, 56 JL 47 
E . |13JB 54.9 22.2; 38 J. 42 .2 49.6 62.2 15.93 24.4 20.1 39.1 35.93 
1 
32.8 39 J- 81.2 
A.T.[27.7 34 561 20.3 40.3 30.8 32.9 23.4 434 35 27.7 48.7 25.6 23.5 23.5 
R. 151-2 5.9 I64 38.6 33.-3 -3-T.5 45.9 22.8 27 40.7 2a8 29.1 45.9 
M.M. = Melodic ( t o n a l ) Memory. (N = l i p ) 
P. = P i t c h . (N = 109) 
A.T. = A u d i t o r y Transposition". (N = 105) 
R. = Rhythm. (N = 111) 
I n c o n s t r u c t i n g t e s t s , a s t a t e o f balance o f the o r d e r o f d i f -
f i c u l t y o f the items i s sought. Though t h e r e are no hard and f a s t 
r u l e s , t h e f o l l o w i n g d i s t r i b u t i o n o f d i f f i c u l t y would n o r m a l l y be 
regarded as s a t i s f a c t o r y i n cases where the d i s c r i m i n a t i o n sought 
i s based on the normal d i s t r i b u t i o n : -
( a ) About 20% o f t h e items should range i n d i f f i c u l t y 
from 0 - 4 0 . 
( b ) About 60% o f t h e items s h o u l d range i n d i f f i c u l t y 
from 40 - 60. 
( c ) About 20/5 o f t h e items s h o u l d range i n d i f f i c u l t y 
from 6 0 - 9 0 . 
( d ) Only a few very d i f f i c u l t and very easy items s h o u l d 
be i n c l u d e d . ( G u i l f o r d , 1954 . ) 
The scores o b t a i n e d on t h e f i r s t t e s t r u n are thus c l e a r l y 
too low. 
Conclusions from the F i r s t Test Run. 
F i r s t l y , the p i l o t study on the Middlesborough c h i l d r e n , w i t h 
the s h o r t v e r s i o n o f the t e s t s , needs r e c o n s i d e r a t i o n , s i n c e t h e 
h i g h scores o b t a i n e d on t h a t occasion were n o t reproduced on t e s t -
i n g the l a r g e r sample. The con c l u s i o n s t h a t t h e t e s t was-meaning-
f u l , and t h a t s u b j e c t s r e a d i l y understood the n a t u r e o f t h e tasks 
a l s o needs r e - e x a m i n a t i o n i n view o f the r a t h e r h i g h number o f 
s p o i l e d answer papers. (10.25% on the a u d i t o r y t r a n s p o s i t i o n t e s t . ) 
The r e s u l t s show t h a t , though none o f t h e s u b - t e s t s approaches the 
i d e a l v e r y c l o s e l y , the t e s t s o f a u d i t o r y t r a n s p o s i t i o n and o f 
rhythm are p a r t i c u l a r l y u n s a t i s f a c t o r y s i n c e t h e mean score on both 
these items f a i l e d t o exceed t h e chance guessing score o f f i v e . 
- 2 1 7 -
Balance o f the t e s t s i s u n s a t i s f a c t o r y ; t h e r e are f a r t o o 
many items i n t h e 0 - 4 0 range, and a d e f i c i t i n the 40 - 60, and 
the 60 - 90 ranges. M o d i f i c a t i o n s were t h e r e f o r e necessary; 
these took t h e f o l l o w i n g f o r m : -
M o d i f i c a t i o n t o t h e f i r s t v e r s i o n o f the t e s t s . 
I n making these i n i t i a l a l t e r a t i o n s t o the t e s t m a t e r i a l , 
the b a s i c l a y o u t , and mode o f p r e s e n t a t i o n , .was•preserved. The 
m o d i f i c a t i o n s a t t h i s stage c o n s i s t e d p u r e l y o f changes t o the 
m a t e r i a l c o n t a i n e d i n i n d i v i d u a l t e s t i t e m s . Redundant items i n 
the 0 - 4 0 range were d i s c a r d e d . An attempt was made t o r e p l a c e 
them w i t h e a s i e r i t e m s , by u s i n g e x i s t i n g items i n the 40 - 60 
and the 60 - 90 ranges o f d i f f i c u l t y as a guide i n the s e l e c t i o n 
o f new i t e m s . 
Melodic Memory. 
I n t h i s t e s t , which was the most s a t i s f a c t o r y o f any, items 
10, 14, and 15 were removed. These were r e p l a c e d by one harder 
i t e m , s i n c e the 0 - 40 range a c t u a l l y had a d e f i c i t o f one i t e m , 
and two e a s i e r i t e m s . I t was hoped these adjustments would improve 
the balance. A l s o , one note was removed from a l l the comparison 
tunes, i n an attem p t t o i n c r e a s e the average score by r e d u c i n g 
the n o i s e t o s i g n a l r a t i o . 
•218-
P i t c h . 
Here items 1 , 4» 10, 1 1 , 8, 9, and 13 were removed. An 
att e m p t was made t o r a i s e one very easy i t e m i n t o the 60 - 90 
range, and the remainder o f the changed items i n t o t h e 40 - 60 
d i f f i c u l t y range. 
A u d i t o r y T r a n s p o s i t i o n . 
I n t h i s t e s t , items 1 , 2, 6, 7, 8, 13 , 14 i and 15 were 
removed. An attem p t was made t o produce t h r e e items i n t h e 60 - 90 
range, and f i v e items i n the 40 - 60 range. Changes made i n v o l v e d 
i n c r e a s e s i n the d i f f e r e n c e between ' c o r r e c t ' comparison tones and 
' i n c o r r e c t ' comparison tones. The s t i m u l u s tones remained unchanged. 
Hhythm:. 
Here items 2 , 3» 4 , 5t 6, 10 and 12 were r e p l a c e d . Three 
items i n the 60 - 90 range, and a f u r t h e r f o u r items i n the 40 - 60 
range were r e q u i r e d . Mo change was made t o any o f the metres, b'u-t 
the c o m p l e x i t y o f the comparison rhythms was-.:reduced c o n s i d e r a b l y 
i n t h e items i n d i c a t e d . 
No change was-made i n the i n s t r u c t i o n s f o r any o f t h e sub-
t e s t s . The changes made had ho e f f e c t on t h e t o t a l d u r a t i o n o f 
the b a t t e r y , which remained a t 36 minutes and 35 seconds, i n c l u d i n g 
i n s t r u c t i o n s . 
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I n i t s m o d i f i e d form, the t e s t was given t h e t i t l e o f t h e 
'A' s c a l e . I n t h i s form the t e s t s w ere-administered t o a second 
sample o f s c h o o l c h i l d r e n . 
Performance o f the 'A' s c a l e : - Second Test Run. 
Method. 
The 'A' s c a l e was a d m i n i s t e r e d t o a sample o f 691 s u b j e c t s . 
These were s c h o o l c h i l d r e n r a n g i n g i n age from 7 years t o between 
11 and 12 y e a r s . The s u b j e c t s were from f i v e schools i n the 
Durham and Sunderland areas. Three schools were i n the Durham c i t y 
area, and one o f these was c l o s e l y annexed t o a c o u n c i l housing 
e s t a t e . The r e m a i n i n g two were i n o u t l y i n g areas, i n s e m i - r u r a l 
communities. The sample comprised 47*76% males and 52.24% females. 
C o n d i t i o n s o f a d m i n i s t r a t i o n , and i n s t r u c t i o n s , were t h e same as 
f o r t he f i r s t t e s t r u n . w i t h i n the l i m i t s p o s s i b l e . 
R e s u l t s . 
Wo d e t a i l e d r e s u l t s , such as sex d i f f e r e n c e s , o r performance 
o f d i f f e r e n t age groups, are g i v e n f o r the second t e s t r u n . I t 
i s apparent from examination o f the o v e r a l l means, and the i t e m 
d i f f i c u l t i e s , t h a t t h e adjustments made on the b a s i s o f t h e f i r s t 
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t e s t run, had f a i l e d s u b s t a n t i a l l y to e f f e c t the necessary changes 
i n the performance of the t e s t s . 
Means and standard deviations f o r the parts of the t e s t , and f o r 
the whole battery, are given below:-
Melodic ( t o n a l ) Memory. Mean 11.863 S.D. 3*341 
P i t c h . Mean 6.504 S.D. 2.894 
Auditory Transposition ( i n t e r v a l s ) . Mean 4.747 S.D. 2.194 
Rhythm. Mean 6.162 S.D. 2.417 
T o t a l Battery. Mean 29.211 S.D. 7-942 
(Variance 63.O81) 
Comparison of the above with the r e s u l t s obtained on the f i r s t 
t e s t run shows an in c r e a s e i n the scores on a l l parts of the t e s t but 
auditory transposition. 1 Differences between the means f o r melodic 
memory, p i t c h , and rhythm, on the two t e s t runs were s i g n i f i c a n t 
a t the 1$ l e v e l . D i f f e r e n c e s between the two runs f o r auditory 
t r a n s p o s i t i o n were not s i g n i f i c a n t . Although the modified v e r s i o n 
shows some improvement i n the mean scores, the magnitude of the 
improvement i s too small; obtained means are s t i l l too low. Item 
d i f f i c u l t i e s f o r i n d i v i d u a l parts of the t e s t are given below:-
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Item Number. 
2 3 4 5 6 7 8 9 10 11 12 13 14 
1 
15 
M.M. 42.7 37-3 72.7 75.5 46.8' 67-3 632 43.6 64.5 37.7 41-8 43.6 62.7 45.9 
P. 20.2 6L5; 26J6 48.6 468 514 14»7: 32.-1 50.5 404 50.5 34.4 
i . T . 362 24.7| 42.8 17.] •362 27.6 27.6 27.6 42 JB 30.5 37J- 31.4 23.8 33<3 28.6 








For the t o t a l t e s t b a t t e r y , 12.7% o f the papers were s p o i l e d . • 
No f u r t h e r a n a l y s i s o f the data was c a r r i e d o u t , s i n c e i t 
was apparent t h a t the t e s t s were s t i l l n o t o p e r a t i n g a t a s a t i s -
f a c t o r y l e v e l . 
C onclusions. 
From t h e low scores, and the imbalance .in the i t e m d i f f i c u l -
t i e s , i t was apparent t h a t the t e s t s were s t i l l t o o d i f f i c u l t . 
I n p a r t i c u l a r , the f a i l u r e o f t h e a u d i t o r y t r a n s p o s i t i o n t e s t t o 
respond t o the m o d i f i c a t i o n s made i s p a r t i c u l a r l y s t r i k i n g . 
The number o f s p o i l e d papers suggests t h a t t o o many s u b j e c t s 
e i t h e r ( a ) are unable t o understand the n a t u r e o f t h e t a s k s , o r 
( b ) due t o the d i f f i c u l t y o f t h e t e s t i t e m s , become d i s c o n s o l a t e , 
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w i t h l e s s e n i n g o f a t t e n t i o n and perhaps an i n c r e a s e d tendency 
toward random response. 
I t s h o u l d he horn i n mind t h a t the sample used i n the second 
t e s t r u n comprised the e n t i r e age range 7 "to 12 y e a r s . The f i r s t 
t e s t r u n d i d n o t . Thus, t h e e f f e c t s o f t h e m o d i f i c a t i o n s made 
are l i k e l y t o be a t t e n u a t e d t o some e x t e n t by the lower scores 
o f the younger age groups, and t h e p o s s i b l y g r e a t e r d i f f i c u l t y 
o f u n d e r s t a n d i n g experienced by t h e younger c h i l d r e n . 
I t was concluded t h a t i f t h e t e s t s were t o operate s a t i s -
f a c t o r i l y , c o n s i d e r a b l e r e - o r g a n i s a t i o n o f the t e s t m a t e r i a l was 
necessary; f u r t h e r minor m o d i f i c a t i o n s s i m i l a r t o the ones a l r e a d y 
c a r r i e d o ut would be u n l i k e l y t o b r i n g about t h e d e s i r e d improve-
ments . 
I n a d d i t i o n t o t h e above, c e r t a i n behaviours e x h i b i t e d by 
the c h i l d r e n d u r i n g a d m i n i s t r a t i o n o f the t e s t gave cause f o r con-
c e r n . The most d i s c o n c e r t i n g was the g r i m a c i n g , eye c l o s i n g , and 
•hands-over ears' shown by a s m a l l percentage o f s u b j e c t s d u r i n g 
t h e p i t c h t e s t ; d i s c u s s i o n o f the t e s t s w i t h s u b j e c t s , and w i t h 
c l a s s t e a c h e r s , i n v o l v i n g r e - r u n s o f : c e r t a i n p a r t s o f t h e t e s t s , 
r e v e a l e d t h a t the source o f d i s c o m f o r t l a y i n the w h i t e n o i s e 
• b l i p s ' used t o break up the g l i d e tones i n t o t h e i r d i f f e r e n t 
segments. C l e a r l y , some d i f f e r e n t s i g n a l was needed h e r e . 
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F i n a l l y , the d u r a t i o n o f t h i r t y - s i x minutes was f e l t t o be 
excessive e s p e c i a l l y f o r t h e v e r y young c h i l d r e n . 
The main requirements f o r the new b a t t e r y would be, t h e r e -
f o r e , as f o l l o w s : -
1 . The a c t u a l t e s t items would need t o be made e a s i e r 
on t h e whole. 
2. P r e s e n t a t i o n o f s t i m u l i would need t o be made c l e a r e r ; 
t o t h i s end a ge n e r a l s l o w i n g up o f the r a t e o f 
p r e s e n t a t i o n was thought t o be d e s i r a b l e . 
3. I n s t r u c t i o n s would need t o be made c l e a r e r a t c e r t a i n 
p o i n t s , and perhaps expanded a t o t h e r s . 
4« I n o p p o s i t i o n t o . p o i n t s 2 and 3 above, i t was ve r y 
d e s i r a b l e , f o r t h e younger c h i l d r e n , t h a t the d u r a t i o n 
o f the t e s t b a t t e r y be c u t t o something i n the or d e r 
o f twenty minutes. 
The a t t e m p t t o meet these somewhat c o n f l i c t i n g demands, and 
the p r o d u c t i o n o f an e x t e n s i v e l y r e v i s e d b a t t e r y , t i t l e d form ' B', 
i s now d e s c r i b e d . 
The Eevised Test B a t t e r y ; Form *B*. 
I n t h e c o n s t r u c t i o n o f the new r e v i s i o n o f t h e t e s t s , no 
fundamental a l t e r a t i o n t o t h e n a t u r e o f t h e tasks was made. Major 
changes, however,' were made t o the p r e s e n t a t i o n o f t h e t e s t i t e m s , 
and narrower l i m i t s - were s e t t o t h e response c a t e g o r i e s . 
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Though the e a r l y experiences w i t h the t e s t m a t e r i a l had n o t 
been p a r t i c u l a r l y encouraging, t h e r e m s no reason t o suppose t h a t 
t h e b a s i c methods proposed c o u l d not be i n c o r p o r a t e d i n t o a s a t i s -
f a c t o r y t e s t . A s m a l l experiment was c a r r i e d out a t t h i s p o i n t 
which suggested t h a t t h e bas i c methods might be a l o n g t h e r i g h t 
l i n e s . T h i s b r i e f l y c o n s i s t e d o f t h e a d m i n i s t r a t i o n o f t h e t e s t 
form 'A* t o a sample o f 12 a d u l t s , f i v e o f whom were p r a c t i s i n g 
m u s i c i a n s . The mean t o t a l score f o r the music a l group was 59 
(range 54 - 65)- For t h e non-musical group the mean score was 
35.8 (range 29 • - 47) . R e s u l t s f o r the s u b - t e s t s were as f o l l o w s : -
M.M. P i t c h . A.T. Rhythm. 
S u b j e c t No. 1. 18 14 12 15 
2. 22 15 © 









5. 22 14 14 15 
6. 8 7 5 7 
7- 14 7 6 6 
8. 12 9 4 4 
Non-
















12. 14 6 6 8 
W i t h t h e e x c e p t i o n o f the t h r e e r e s u l t s c i r c l e d , the scores o f t h e 
two groups on a l l p a r t s o f the t e s t are m u t u a l l y e x c l u s i v e . The 
method then i s capable o f d i s c r i m i n a t i n g between c r i t e r i o n and 
n o n - c r i t e r i o n groups t o a v e r y h i g h degree. W h i l s t the groups 
t e s t e d are e x c e e d i n g l y s m a l l , the r e s u l t s o b t a i n e d added f u r t h e r 
evidence t h a t the t e s t i n g method c o u l d be made t o work. U n f o r t -
u n a t e l y , t h e need t o produce a c h i l d r e n ' s b a t t e r y meant t h a t no 
f u r t h e r , e x t e n s i v e , s t u d i e s o f the performance o f * A' s c a l e w i t h 
a d u l t p o p u l a t i o n s c o u l d be made. Two f u r t h e r minor s t u d i e s u s i n g 
the 'A' s c a l e w i l l be r e f e r r e d t o l a t e r . The 'B* form o f t h e 
t e s t , and t h e ways i n which i t d i f f e r e d from the 'A1 s c a l e w i l l 
now be d e s c r i b e d . 
Form fB' o f the T e s t s . 
The f o u r s u b - t e s t s used i n the 'A* s c a l e are r e t a i n e d , and 
keep the same names. Methods o f p r o d u c i n g * s t a t i s t i c a l approx-
i m a t i o n s t o m u s i c 1 , r h y t h m i c and metre p a t t e r n s , s i n e wave tones,-
and s p l i c i n g o f tapes, are a l l as f o r t h e 'A* s c a l e . 
Test o f Melodic ( t o n a l ) Memory. 
A l l t h e tones used i n both s t i m u l u s and comparison t o n a l 
sequences were lengthened. I n the 'A' s c a l e , i n d i v i d u a l tones 
were o f .53 seconds (4" a t Ts" per second). T h i s was i n c r e a s e d 
t o .63 seconds (4^" a t 7"g" per second). I n t e r s t i m u l u s t i m e on 
the ' B' form was 2.26 seconds (l7")> a n ( i t ime allowed f o r answer-
i n g was 3.33 seconds (25")* To compensate f o r t h i s i n c r e a s e i n 
the l e n g t h o f i t e m s f i t was necessary t o remove the second ( r e p e a t ) 
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p r e s e n t a t i o n o f the s t i m u l u s tune; t h i s r e s u l t e d i n an o v e r a l l 
s h o r t e n i n g o f t h e d u r a t i o n o f t h e t e s t compared w i t h the o r i g i n a l 
'A' for m . This m o d i f i c a t i o n r e p r e s e n t s an attempt t o ' t r a d e ' t h e 
advantages a s s o c i a t e d w i t h slower r a t e o f p r e s e n t a t i o n ( g r e a t e r 
t i m e a l l o w e d f o r c o n s o l i d a t i o n ) w i t h t h e advantages a s s o c i a t e d 
w i t h two p r e s e n t a t i o n s o f the s t i m u l u s tune. ( S t r e n g t h e n i n g o f 
memory t r a c e . ) 
The o r d e r o f d i f f i c u l t y o f the items was reduced by i n c r e a s i n g 
the s i g n a l t o n o i s e r a t i o o f each item c o n s i d e r a b l y . T h i s was done 
by s h o r t e n i n g both s t i m u l u s and comparison tunes, as f o l l o w s . Ten 
s t i m u l u s tones o f t h r e e notes and f i v e s t i m u l u s tones o f f o u r notes 
were used. T h i s r e p r e s e n t s a c o n s i d e r a b l e s h o r t e n i n g o f s t i m u l u s 
tones compared w i t h the 'A' s c a l e . The comparison tunes were a l s o 
shortened; comparison tones o f f o u r and f i v e notes were p a i r e d 
w i t h the t h r e e note s t i m u l u s tunes. There were f i v e o f each. F i v e 
comparison tunes o f e i g h t notes were p a i r e d w i t h the f o u r note 
tunes. A l l the p r a c t i c e items comprised t h r e e note s t i m u l u s and 
f i v e note comparison tunes. T h i s s h o r t e n i n g o f t h e i t e m s , by r e -
d u c i n g the number o f t o n a l elements, i s a l s o advantageous from t h e 
p o i n t o f view o f t h e i n t e r f e r e n c e t h e o r y o f f o r g e t t i n g . (Ceraso, J. 
1967). 
I n a d d i t i o n , t h e m a t e r i a l was so arranged t h a t a l l items t o 
which t h e c o r r e c t answer was 'Y* f o r Yes would have e i t h e r 1 or 2 
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notes l e f t over. I t was made a b s o l u t e l y e x p l i c i t i n t h e m o d i f i e d 
i n s t r u c t i o n s , t h a t each 'Y* answer would be always f o l l o w e d by 
e i t h e r a f i g u r e 1 o r a f i g u r e 2. This r a i s e d t h e guessing score 
t o 9-125 out o f 22. 
Test o f P i t c h . 
I n t h i s t e s t , t h e procedure o f r e d u c i n g the number o f presen-
t a t i o n s o f the s t i m u l u s tones from two t o one was a g a i n adopted. 
Though Wick e l g r e n found d i f f e r e n c e s i n memory f o r the p i t c h o f 
tones when these were i n c r e a s e d i n d u r a t i o n from 2 t o 4 "to 8 sec-
onds, the d i f f e r e n c e s , though c o n s i s t e n t , were s m a l l . A l s o , the 
e f f e c t s he observed were perhaps heightened by i n t e r f e r e n c e tones 
p l a c e d between s t i m u l u s and matching tones. The s u g g e s t i o n t h a t 
s h o r t term memory f o r p i t c h decays more r a p i d l y under c e r t a i n 
types o f i n t e r f e r e n c e , and t h e i m p l i c a t i o n t h a t g r e a t e r exposure 
t o t h e s t i m u l u s tones i s necessary f o r a s u b j e c t t o perform accur-
a t e l y under g r e a t e r degrees o f i n t e r f e r e n c e , was born out by t h e 
f o l l o w i n g e x p e r i m e n t a l study, performed by the a u t h o r and 
J . Berriman. The study was c a r r i e d out t o f i n d what d i f f e r e n c e s 
i n s h o r t term memory f o r p i t c h r e s u l t e d when w h i t e n o i s e , 'random 1 
music, o r s i l e n c e , was i n t e r j e c t e d between s t i m u l u s and matching 
tones. The f i n d i n g t h a t r e c a l l i s rendered worse by t h e i n t e r -
j e c t i o n o f m a t e r i a l between s t i m u l u s and response i s w i d e l y known. 
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(Conrad, 1959; Broadbent, 1958). There i s a l s o the i m p l i c a t i o n 
t h a t r e l e v a n t i n t e r f e r i n g m a t e r i a l i s more damaging than i r r e l e v a n t 




Two c r i t e r i o n groups were s e l e c t e d t o perform the experiment:-
a ' m u s i c a l l y t r a i n e d 1 group o f 15 s u b j e c t s who were members o f t h e 
Durham U n i v e r s i t y Music Department, and a ' m u s i c a l l y u n t r a i n e d group* 
o f 30 s u b j e c t s w i t h no m u s i c a l t r a i n i n g . 
Apparatus. 
The apparatus used was s i m i l a r t o t h a t used i n t h e p i t c h match-
i n g experiments. Both S and E were seated i n f r o n t o f a u d i o - o s c i l -
l a t o r s , p r o d u c i n g sine-wave tones. S c o u l d be presented w i t h a 
matching tone from E's o s c i l l a t o r ; t h r o w i n g a s w i t c h then enabled 
S t o hear sound from h i s own o s c i l l a t o r , on which he had t o match 
the s t i m u l u s tone. Both o s c i l l a t o r s were balanced f o r o u t p u t . 
Both S and E heard tones v i a headphones. 
Between the s t i m u l u s and matching tones, E c o u l d i n t e r j e c t a 
b u r s t o f w h i t e n o i s e , or a sequence o f random piano music, from a 
t w o - t r a c k tape r e c o r d e r ; or a p e r i o d o f s i l e n c e . 
-229-
Frocedure. 
S. was presented w i t h a s e r i e s o f s t i m u l u s tones. Before 
b e i n g a l l o w e d t o match these, he was s u b j e c t e d t o a f i v e second 
p e r i o d o f one o f t h e t h r e e types o f i n t e r f e r e n c e . Stimulus tone 
d u r a t i o n was 10 seconds. C o n t r o l s , method o f measuring responses, 
and procedure i n the sound-proof room were t h e same as f o r t h e 
p i t c h matching experiments. Three s t i m u l u s tones were used. 
There were t h r e e c o n d i t i o n s , and each tone was presented t w i c e . 
T o t a l number o f t r i a l s per s u b j e c t was t h e r e f o r e 18. 
R e s u l t s . 
There- was a l a r g e d i f f e r e n c e i n the mean e r r o r s f o r t h e two 
c r i t e r i o n groups. As shown i n t h e p i t c h matching experiments, 
the m u s i c a l group proved- f a r more a c c u r a t e than t h e non-musical 
group. The e f f e c t s o f the t h r e e types o f i n t e r f e r e n c e were as 
f o l l o w s : -
• 






M u s i c a l . 4-3 3.9 3.1 
Non-
M u s i c a l . 51.0 49.6 45-5 • 
Average e r r o r , i n c y c l e s per second, f o r each condition. 
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Whilst an a n a l y s i s of variance showed d i f f e r e n c e between 
groups s i g n i f i c a n t a t the ifo l e v e l , d i f f e r e n c e s between conditions 
were not s i g n i f i c a n t f o r e i t h e r group. However, when d i f f e r e n c e s 
between conditions are expressed as percentages of the e r r o r when 
only simple delay i s present, the following d i f f e r e n c e s emerge:-
1. I n c r e a s e i n e r r o r due to white noise delay; 
as percentage of e r r o r under simple delay; 
Musicians 25.8$ 
Non-Musicians 9*01$ 
2. Increase i n e r r o r due to random music, expressed 
as percentage of e r r o r under simple delay; 
Mus i c i ans 38. 7$ 
Won-Mus i c i a n s 12.0Q% 
D i f f e r e n c e s between musicians and non-musicians are s i g n i f i c a n t . 
I t appears then, that though the base l i n e performance of the 
musical group i s superior to that of the non-musical group, the 
i n t e r j e c t i o n of white noise or random music causes greater per-
centage performance decrement f o r the musicians than f o r the non-
musicians. Under a l l conditions, the e f f e c t s of the i n t e r f e r e n c e 
were i n the same d i r e c t i o n f o r both groups. 
Conclusions. 
The above i s a very b r i e f summary of the study. Only those 
r e s u l t s d i r e c t l y r e l e v a n t to the present work are given. The 
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i m p l i c a t i o n s o f t h e study f o r t h e p i t c h t e s t are as f o l l o w s . 
F i r s t l y , i t i s c l e a r t h a t the i n t e r j e c t i o n o f b u r s t s o f w h i t e 
n o i s e i n t h e comparison ' g l i d e 1 tones does n o t merely serve as 
a cue t o t h e s t a r t and f i n i s h o f the d i f f e r e n t segments o f t h e 
g l i d e tones; i t i s almost c e r t a i n l y p o s i t i v e l y i n t e r f e r i n g f o r 
a l l s u b j e c t s , and p o s s i b l y more i n t e r f e r i n g f o r musi c a l than non-
musical s u b j e c t s . Secondly, s i n c e l o n g e r p r e s e n t a t i o n s o f s t i m -
u l u s tones are necessary when i n t e r f e r e n c e i s p r e s e n t ( w i c k e l g r e n ) 
t h e need t o keep the p r e s e n t t e s t b a t t e r y as s h o r t as p o s s i b l e 
suggests t h e heed t o keep i n t e r f e r e n c e between s t i m u l u s and r e s -
ponse m i n i m a l . 
I n t h e r e v i s e d v e r s i o n o f the p i t c h t e s t , o n l y one presen-
t a t i o n o f t h e s t i m u l u s tone was g i v e n . Though t h i s was n o t as 
l o n g as t h e 8 second p e r i o d necessary f o r complete c o n s o l i d a t i o n 
o f p i t c h found by Wickelgren, the minimal amount o f i n t e r f e r e n c e 
between s t i m u l u s and response i n the prese n t t e s t makes the use 
o f s h o r t e r s t i m u l u s tones p r a c t i c a b l e . A l s o , i t may w e l l be t h a t 
t h e s u b j e c t s w i t h t h e h i g h e s t musical a p t i t u d e can i n t e r n a l i s e 
t h e p i t c h o f the tone more r a p i d l y than o t h e r s u b j e c t s , and t h a t 
t h i s s u b - t e s t operates on t h i s c r i t e r i o n . The g l i d e tones .were 
separated i n t o t h e i r segments by simple s i l e n c e , and t h e number 
o f segments f u r t h e r reduced t o two. The items were thus as f o l -
l o w s : - a f t e r the announcement o f the number o f t h e p a r t i c u l a r 
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i t e m , t h e s u b j e c t hears a tone o f 3*2 seconds d u r a t i o n . A f t e r 
two seconds pause, the g l i d e tone commences; a f t e r t h e f i r s t 
segment o f t h e g l i d e tone t h e r e i s a s i l e n t p e r i o d o f 1.3 seconds, 
a f t e r which t h e second segment o f g l i d e tone i s heard. 3«33 sec-
onds are then a l l o w e d f o r answering. The s u b j e c t answers 1, 2, 
or n e i t h e r , depending on whether the s t i m u l u s tone occurs i n the 
f i r s t segment, the second, or n e i t h e r segment, o f t h e - g l i d e tone. 
T h i s reduced the number o f a l t e r n a t i v e answers t o t h r e e , r a i s i n g 
the guessing score from 3«75 t o 5» 
Test o f A u d i t o r y T r a n s p o s i t i o n ( i n t e r v a l s ) . 
The l e n g t h o f the t o n a l elements was ag a i n i n c r e a s e d , i n 
e x a c t l y t h e same f a s h i o n as t h e melodic memory t e s t s . The n a t u r e 
o f t h e t a s k performed by t h e s u b j e c t was changed, i n the f o l l o w i n g 
manner. I n s t e a d o f h e a r i n g a s t i m u l u s i n t e r v a l , f o l l o w e d by a 
s e r i e s o f comparison i n t e r v a l s (as i n the 'A' s c a l e ) t h e s u b j e c t 
merely/ hears two co n s e c u t i v e i n t e r v a l s . There i s no emphasis on 
s e l e c t i n g one o f a s e r i e s o f comparisons. The s u b j e c t l i s t e n s t o 
the two i n t e r v a l s , and i s asked t o say which p a i r o f notes are t h e 
c l o s e s t t o g e t h e r , i n a t o n a l sense. The exact n a t u r e o f t h e t a s k 
i s made c l e a r i n the i n s t r u c t i o n s . 
On some i t e m s , both the i n t e r v a l s presented are i d e n t i c a l 
m u s i c a l i n t e r v a l s , i n d i f f e r e n t keys. The s u b j e c t i s asked t o 
w r i t e 1, or 2, t o i n d i c a t e which i n t e r v a l c o n t a i n s notes t h a t a r e 
c l o s e r t o g e t h e r ; or t o w r i t e 'same' i f the two i n t e r v a l s a r e the 
same. Th i s gives t h r e e a l t e r n a t i v e s , and a guessing score o f 5« 
The a c t u a l d i f f i c u l t y o f items was reduced by s e l e c t i n g i n t e r v a l s 
t h a t had produced t h e g r e a t e s t number o f c o r r e c t responses i n the 
•A' s c a l e . Few d i f f i c u l t i n t e r v a l s , such as f l a t t e d f i f t h s and 
f l a t t e d s i x t h s , were i n c l u d e d . 
Test o f Rhythm. 
Mode o f p r e s e n t a t i o n was again changed. I n s t e a d o f h e a r i n g 
two comparison rhythms f o l l o w i n g p r e s e n t a t i o n o f t h e metre, sub-
j e c t s now hear o n l y one. They l i s t e n t o t h e metre and t h e r h y t h -
mic p a t t e r n , and then merely answer 'yes' or 'no* t o i n d i c a t e 
whether or n o t the comparison rhythm has':the same time s i g n a t u r e 
as ( i . e . ' f i t s ' w i t h ) the metre. I n ord e r t o reduce the guessing 
score from 50f°, s u b j e c t s were a l s o asked t o i n d i c a t e whether t h e 
metre was duple, t r i p l e o r quadruple, by w r i t i n g . 2, 3f or 4 on 
t h e i r answer sheets. One p o i n t was scored f o r each c o r r e c t s e l e c -
t i o n o f one, two or t h r e e . T o t a l p o s s i b l e score thus became 30, 
w i t h a chance guessing score o f 12.5• 
An obvious p o i n t o f c o n t e n t i o n i n t h e above t e s t , i s t h a t i n 
a s k i n g s u b j e c t s t o i n d i c a t e the n a t u r e o f the 'metre' we are t e s t -
i n g a c o u n t i n g a b i l i t y , which has l i t t l e t o do w i t h r h y t h m i c a b i l -
i t y ; and t h e r e f o r e p e n a l i s i n g those who have poor c o u n t i n g o r 
n u m e r i c a l a b i l i t y . Two s t u d i e s were performed which suggest t h a t 
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th i s i s not so. 
I n i t i a l l y , from Piaget, 1941, we may note that a c h i l d aged 
6 to 7 years u s u a l l y has l i t t l e d i f f i c u l t y i n counting objects 
i n excess of ten. The present task involves counting up to four 
only, but involves sonic r a t h e r than concrete o b j e c t s , ( f o r def-
i n i t i o n of 'sonic o b j e c t 1 see A. Moles, 1968) The following 
study was performed, to t e s t the hypothesis that the perception 
of the rhythmic metre was simply a numerical a b i l i t y . 
Method. 
The sample comprised 127 c h i l d r e n , a l l aged between 7 and 8. 
There was an approximately equal sex d i v i s i o n . Subjects were asked 
to count various objects presented to them by the experimenter. A 
short answer blank was prepared, a sample of which appears below:-
3, Muvy M A N y T A P ^ 7 
4. H 0 W N \ A N V W tf15 f L £ $ ? 
d. How /v\/A/vy *?N/P$ f 
- L J 
The o b j e c t s used i n the study presented v a r i o u s types o f i n f o r -
m ation, a l l demanding the a b s t r a c t i o n o f number. The h i g h e s t 
number used was f i v e . 
Procedure. 
A l l t h e o b j e c t s were plac e d i n a l a r g e cardboard box, so they 
were n o t v i s i b l e t o s u b j e c t s u n t i l produced. 3 e f o r e each i t e m , E 
made the f o l l o w i n g speech:-
" I am g o i n g t o show you some things,which I want 
you t o count. Wow1. How many (books, d o l l s ) ? " 
The o b j e c t s used, and t h e types o f i n f o r m a t i o n they p r o v i d e d , were 
as f o l l o w s : -
1 . Books (.3). These were h e l d h i g h i n the a i r . 
V i s u a l o b j e c t s . 
2. D o l l s (3)« These were h e l d h i g h i n the a i r . 
V i s u a l o b j e c t s . 
3. Taps (4)» E taps f i r m l y on t h e desk w i t h a r u l e r . 
S u b j e c t s c l o s e t h e i r eyes. A u d i t o r y o n l y . 
4« W h i s t l e s ( 2 ) . E blows f i r m l y on an Acme w h i s t l e . 
S ubjects c l o s e t h e i r eyes. A u d i t o r y o n l y . 
5- Slams, ( l ) . E holds up a book, and slams i t c l o s e d 
v i g o r o u s l y . V i s u a l and a u d i t o r y o b j e c t , a b s t r a c t . 
6. Snips ( ] } ) • E holds up a p a i r o f k i t c h e n s c i s s o r s , 
and s n i p s them v i g o r o u s l y . V i s u a l and a u d i t o r y o b j e c t , 
a b s t r a c t . 
7- J a r s ( 2 ) . E holds up, and shakes, some s m a l l 
j a r s c o n t a i n i n g a few d r i e d peas, which r a t t l e . 
V i s u a l and a u d i t o r y , c o n c r e t e . 
8. Boxes (4)» E holds up, and shakes, some s m a l l 
boxes c o n t a i n i n g a few d r i e d peas which r a t t l e . 
V i s u a l and a u d i t o r y , c o n c r e t e . 
1 
R e s u l t s . 
Out o f the whole sample, o n l y one i n c o r r e c t r e s u l t was o b t a i n e d . 
T h i s was an e r r o r on i t e m 8, which was scored 3 i n s t e a d o f 4» 
Conclusion. 
The c o u n t i n g o f v a r i o u s types o f o b j e c t s up t o the number o f 
5 was performed w i t h extreme ease by a sample o f seven ye a r o l d 
c h i l d r e n . E f f e c t i v e l y , t h e r e were no e r r o r s . . The much h i g h e r 
number o f e r r o r s o b t a i n e d on the ' c o u n t i n g 1 p a r t o f t h e rhythm 
t e s t s suggests t h a t more than simple c o u n t i n g i s r e q u i r e d , and t h a t 
d i f f e r e n c e s between scores on the rhythm t e s t s are u n l i k e l y t o be 
due t o d i f f e r e n c e s i n c ounting a b i l i t y up t o the number 5. 
The second study d e s c r i b e d here i s an i n v e s t i g a t i o n i n t o s h o r t 
term memory and r h y t h m i c a b i l i t i e s , s u p e r v i s e d by t h e w r i t e r , and 
c a r r i e d o ut by V. Pomfret, 1969* Only one aspect o f t h e st u d y w i l l 
be r e f e r r e d t o here; namely, an i n v e s t i g a t i o n t o show i f the f a c t o r 
o f 'general r h y t h m i c a b i l i t y * p o s t u l a t e d by Thackray was s i m p l y 
a g e n e r a l s h o r t term memory f a c t o r . 
Method. 
Four groups o f s i x t e e n s u b j e c t s were s e l e c t e d randomly from 
t h e age groups 5i 6j 7 a n d 8 y e a r s . Each s u b j e c t was g i v e n f o u r 
t e s t s . Two o f these were tasks i n s h o r t term memory, i n v o l v i n g -
d i g i t s and words r e s p e c t i v e l y . The o t h e r two were 'rhythm* tasks 
i n v o l v i n g " c l a p p i n g the rhythm o f a melody", as d e s c r i b e d by Thackray, 
and "marching on the t a b l e w i t h both hands, i n time t o the 'music". 
R e s u l t s . 
The r e s u l t s o b t a i n e d i n the study were extremely d e t a i l e d ; 
o n l y the broad f i n d i n g s and c o n c l u s i o n s are g i v e n here. The main 
f i n d i n g s were, from an examination o f p a r t i a l c o r r e l a t i o n s , , t h a t 
c l a p p i n g the rhythm o f a tune d i d not depend o n l y on s h o r t term 
memory, but i n v o l v e d o t h e r t h i n g s as w e l l . Rhythmic performance 
o f t h e 'marching i n time t o the music* type d i d n o t c o r r e l a t e a t a l l 
w i t h s h o r t term memory. I t was a l s o found t h a t performance a t t h e 
s h o r t - t e r m memory tasks c o r r e l a t e d s i g n i f i c a n t l y w i t h i n t e l l i g e n c e , 
but t h a t performa.nce on the r h y t h m i c items d i d not c o r r e l a t e w i t h 
i n t e l l i g e n c e . 
Conclusions. 
The main p o i n t from these two s t u d i e s , as f a r as'-the p r e s e n t 
work i s concerned, i s t h a t a b i l i t y t o perform w e l l on the rhythm 
t e s t s proposed i s u n l i k e l y t o be i n f l u e n c e d t o any s i g n i f i c a n t 
degree by c o u n t i n g a b i l i t i e s , or by g e n e r a l s h o r t term memory, o r 
by i n t e l l i g e n c e . 
Thehypothesis t h a t the 'metre 1 p a r t o f t h e t e s t i n t r o d u c e d 
i n t o t h e 'B' form i s s i m p l y a t e s t o f c o u n t i n g , or o f s h o r t term 
memory, i s not s u b s t a n t i a t e d , t h e r e f o r e . I n t h e r e v i s e d form, a l l 
q u i n t u p l e items were removed, t o reduce t h e number o f more d i f -
f i c u l t i t e m s . The c o m p l e x i t y o f c e r t a i n o f t h e comparison r h y t h -
mic p a t t e r n s was a l s o reduced, u s i n g e a s i e r items from the 'A' 
sc a l e as a guide. The form o f the rhythm t e s t s was now as f o l l o w s . 
The s u b j e c t hears s i x measures o f a metre, i n duple, t r i p l e , or 
quadruple t i m e . This i s f o l l o w e d by a pause o f 3-2 seconds (24") 
d u r i n g which S w r i t e s the f i g u r e 1, 2, or 3. The comparison rhythm 
then f o l l o w s , a f t e r which s u b j e c t s must say whether i t was i n t h e 
same time as. the metre, answering 'Y' f o r Yes or 'N' f o r No. Time 
a l l o w e d f o r answering was 3*33 seconds. 
M o d i f i c a t i o n s t o t h e Test Answer Blank. 
Examination o f the s p o i l e d papers from t h e 'A' s c a l e r e s u l t s 
showed t h a t some s u b j e c t s found the t e s t b l a n k c o n f u s i n g . There 
was a tendency f o r answers to be placed i n s i d e shaded blocks, 
other than the answer blocks. The a d d i t i o n a l information pro-
vided by the p i c t o r i a l representations of a l l the events i n any 
item was c l e a r l y misleading to some s u b j e c t s . On the 1B' s c a l e , 
a l l blocks representing stimulus events were therefore deleted. 
The blocks p e r t a i n i n g to comparison or 'response 1 events were 
ret a i n e d . Subjects thus answered by s e l e c t i n g one of the shapes; 
there were no 'non-response' shapes. A sample of the ' B' form 
of the answer sheet i s given o v e r l e a f . No f u r t h e r modifications 
were made to the answer blank, which now proved s a t i s f a c t o r y . 
Modifications to the I n s t r u c t i o n s . 
Though remaining b a s i c a l l y the same i n form, the verbal 
i n s t r u c t i o n s were modified s l i g h t l y to f i t i n with the new t e s t 
s i t u a t i o n s . C e r t a i n 'doubtful' points were c l a r i f i e d . The gen-
e r a l i n s t r u c t i o n s were the same as for the 'A' s c a l e . I n s t r u c t i o n s 
f o r the s p e c i f i c sub-tests were as f o l l o w s : -
I n s t r u c t i o n s f o r Melodic ( t o n a l ) Memory. 
"Here i s part one of the t e s t . I n t h i s part you have to 
remember some l i t t l e tunes. F i r s t of a l l you w i l l hear a short 
tune. Some have three notes, l i k e t h i s . (Three note tune i s heard) 
And some have four notes l i k e t h i s . (Four note tune i s heard) 
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A f t e r the l i t t l e tune has stopped, you w i l l hear a longer piece 
of tune l i k e t h i s , ( s i x note tune i s heard) Say whether the 
longer tune has the short one somewhere i n the middle of i t . I f 
you do hear the short tune somewhere i n the middle of the longer 
one, answer 'Y' for Yes. I f you do not, answer 'N' f o r No. Now 
l i s t e n c a r e f u l l y . I f you have answered ' Y' for Yes, count how 
many notes were played a f t e r the l i t t l e tune had stopped. There 
w i l l be e i t h e r one note, or two notes, l e f t over every time the 
answer i s Yes, so w r i t e how many notes are l e f t over every time 
you choose ' Y' f o r Yes. At.the top of the page there are three 
p r a c t i c e items with the answers already f i l l e d i n f o r you. A f t e r 
you have heard them carry on answering i n the way shown. Here i s 
the f i r s t p r a c t i c e item. Here i s the l i t t l e tune. (Three note 
tune i s heard) Here i s the longer one. (Four note tune i s heard) 
The l i t t l e tune was i n the longer one, and one note was l e f t over 
at the end; so your answer would be to cross out the l e t t e r 'Y* 
for Yes, and wri t e the fig u r e one. This has already been done f o r 
you i n the f i r s t p r a c t i c e item. Here i s the second p r a c t i c e item. 
L i s t e n to the l i t t l e tune. (Three note tune i s heard) Here i s 
the longer one. ( F i v e note tune i s heard) The l i t t l e tune was 
not "in • the longer one, so the answer would be 'N' for No. Here 
i s the l a s t p r a c t i c e item. (Complete item, with three and f i v e 
note tunes, i s heard) The answer there was Yes, and two notes 
were l e f t over. Now t r y the t e s t , remembering that your answer 
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w i l l be ' I f f o r No, or 'Y1 for Yes. Every time you choose ' Y* 
f o r Yes, your answer w i l l be followed by the f i g u r e 1, or the 
f i g u r e 2. ( T e s t commences) 
I n s t r u c t i o n s for P i t c h T e s t . 
Here i s part two of the t e s t . I n t h i s pant you have to say 
how high or how low a note i s . L i s t e n to t h i s note. (Tone i s 
heard) Now l i s t e n to these two strange sounds. (Two-segment 
gli d e tone i s heard) You heard two notes, both s l i d i n g upwards. 
This i s what you have to do. L i s t e n to the note at the beginning, 
and remember i t . Then l i s t e n to the two s l i d i n g notes. Say which 
of these has the f i r s t note i n i t . I f you think the f i r s t s l i d i n g 
note i s c o r r e c t , answer by c r o s s i n g out the number one. I f you 
think the second s l i d i n g note i s c o r r e c t cross out the number two. 
I f you do not think that e i t h e r of the two s l i d i n g notes have a 
sound as high or as low:-as the one heard at f i r s t , choose ' N1 f o r 
Neither. Here i s the f i r s t p r a c t i c e item. Here i s the note. 
(Tone i s heard) Now, i s i t here? ( F i r s t segment of g l i d e tone i s 
heard) Or here? (Second segment of glide tone i s heard) Or i n 
n e i t h e r of them? The r i g h t answer was number one. Try the second 
p r a c t i c e item. Here i s the note. (Tone i s heard) I s i t here? 
( F i r s t segment of g l i d e tone i s heard) Or here? (Second segment 
of glide tone i s heard) Or i n n e i t h e r of them? I t was i n n e i t h e r 
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of them, so your answer would be *N' fo r Neither. Now t r y the 
t h i r d p r a c t i c e item. (Complete item i s heard) The r i g h t answer-
there was number two. Now t r y the t e s t , remembering that your 
answer w i l l be one, or two, or 'N' fo r Neither. (Te s t commences) 
I n s t r u c t i o n s for Auditory Transposition ( i n t e r v a l s ) T e s t . 
Here i s part three of the t e s t . I n ' t h i s part you have to 
say how f a r apart two notes are. L i s t e n to these two notes. (A 
melodic i n t e r v a l i s heard) The second note was j u s t a l i t t l e 
b i t higher than the f i r s t . Now l i s t e n to these two notes, ( i n t e r v a l 
i s heard) They were much fu r t h e r apart. The second note was a l o t 
higher than the f i r s t . Here i s what you have to do. F i r s t of 
a l l you w i l l hear two notes. Kemember how f a r apart they a r e . 
Then you w i l l hear two more notes. Eemember how f a r apart they 
are. You have to pick out the two notes that are the c l o s e s t 
together. I f the f i r s t two notes are c l o s e r together than the 
second two, answer one. I f the second two notes are the c l o s e s t , 
answer two. I f both p a i r s of notes are the same distance apart, 
answer ' S' for same. Here i s the f i r s t p r a c t i c e item. Here are 
the f i r s t two-notes, ( i n t e r v a l i s heard) They were very f a r 
apart. Here are the second two notes, ( i n t e r v a l i s heard) Much 
c l o s e r together. So the answer i s two; the second two notes were 
much c l o s e r together than the f i r s t ones. Here i s the second 
p r a c t i c e item, ( i n t e r v a l i s heard) Close, ( i n t e r v a l i s heard) 
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F a r apart. So the r i g h t answer would be one. Here i s the t h i r d 
p r a c t i c e item, ( i n t e r v a l i s heard) Close, ( i n t e r v a l i s heard) 
Close. They were both cl o s e together; so the answer would be 
*S' f o r same. Wow t r y the t e s t , remembering that your answer w i l l 
be one, or two, or ' S ' f o r Same. (T e s t commences) 
I n s t r u c t i o n s f o r Rhythm T e s t . 
Plere i s part four of the t e s t . L i s t e n to t h i s n o i s e . ( S i x 
measures of t r i p l e time metre are heard). You heard a c l i c k i n g 
sound, and a b e l l rang on every t h i r d c l i c k . L i s t e n again, and 
count. (A f u r t h e r s i x measures are heard, with E's voice super-
imposed, counting one, two,three, e t c . ) Now l i s t e n to t h i s . ( S i x 
measures of quadruple are heard) The b e l l rang on every fourth 
c l i c k that time. Sometimes the b e l l w i l l r i n g on every second 
c l i c k , sometimes on every t h i r d c l i c k , and. sometimes on every 
fourth c l i c k . Count, and decide which i t i s . A f t e r the c l i c k i n g 
and r i n g i n g sound, you w i l l hear a short burst of tapping. Say 
whether t h i s tapping sound f i t s with the c l i c k i n g and r i n g i n g 
sound you heard f i r s t . This i s what you have to do. L i s t e n to 
the c l i c k s and the b e l l , and decide whether the b e l l rings on 
every second c l i c k , or every t h i r d , or every fourth. Decide which 
i t i s , and w r i t e two, or three, or four i n the f i r s t square. Then 
l i s t e n to the tapping sound, and say whether i t would f i t with 
the c l i c k i n g sound, answering *Y' f o r Yes, or 'W for No. Here 
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i s the f i r s t p r a c t i c e item. .Here are the c l i c k s . ( S i x measures 
of metre are heard) The b e l l rang on every second c l i c k , so the 
f i g u r e two should go i n the f i r s t square. Can you see the f i g u r e 
two on your answer sheet? Now, here i s the tapping sound. 
(Rhythmic pattern i s heard) Did. i t f i t with the c l i c k i n g and 
r i n g i n g sound? The answer was 'Y' for Yes. Here i s the second 
p r a c t i c e item. Here are the c l i c k s . ( S i x measures of metre are 
heard) The b e l l rang on every fourth c l i c k . Here i s the tapping 
sound. (Rhythmic pattern i s heard) The answer there was ' F f o r 
No. Here i s the t h i r d p r a c t i c e item. (Complete item i s heard) 
The answer there was the f i g u r e three, and the l e t t e r 'Y* f o r Yes. 
Now t r y the t e s t , remembering that your answer w i l l be the f i g u r e 
two, or the f i g u r e three, or the fi g u r e four, followed by 'Y' f o r 
Yes or .'W for No. (Tes t commences) 
Administration. 
This was the same as for the 'A' s c a l e , with the following 
a d d i t i o n . As a v i s u a l a id, a large version of the p r a c t i c e items 
was constructed f o r each sub-test. These were drawn on cards s i z e 
1* 8" by 2 1 6". E displayed these cards when the appropriate 
i n s t r u c t i o n s were being reproduced. A s e l e c t i o n of t i c k s and 
numbers was made, cut out of card. These symbols were a f f i x e d 
to the l a r g e r sheets as the i n s t r u c t i o n s d i r e c t e d . This a d d i t i o n a l 
a i d seemed p a r t i c u l a r l y h e l p f u l to the younger c h i l d r e n . Dura-
t i o n of the t o t a l t e s t battery was now 30 minutes 15 seconds. 
The f i r s t v e r s i o n of the *B* form was administered to a 
fu r t h e r sample of schoolchildren, i n the form described. 
The 'B* form. F i r s t Test Run. 
The t e s t s were administered to 448 schoolchildren, i n the 
age range 7 "to 11 - 12 y e a r s . The sample comprised 4^.8^ males 
and 53.2$ females. Four schools from the Durham Ci t y , Leamside, 
and Sherburn•areas provided the sample. One of the schools 
(Durham Bluecoat School) was a C. of E i school and did not neces-
s a r i l y draw i t s c h i l d r e n from the immediate neighbourhood; 
though the f a c t that i t was a day attendance school r e s t r i c t e d 
i t s h i n t e r l a n d e f f e c t i v e l y to the Durham C i t y area. (No r e s i d e n -
t i a l schools'were used, i n any of the t e s t runs) Appearances sug-
gested that the schools covered a wide socio-economic c r o s s -
s e c t i o n . With the exception of the v i s u a l - a i d described above, 
administration of the f i r s t v e r s i o n of the 'B* form was the same 
as on previous runs, within the l i m i t s p o s s i b l e . 
R e s u l t s . 
Mean scores and. standard deviations f or the sub-tests and 
the whole battery are given below-:-
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Melodic ( t o n a l ) Memory. 
P i t c h . ' 
Auditory T r a n s p o s i t i o n . 
Rhythm. 











(Expected guessing score f or whole battery 
31.6) 
Item d i f f i c u l t i e s f o r the d i f f e r e n t sub-tests are given below:.-
Test Items. 
1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
M.M. 175-7 416 715 65£ 69-5 6a9 37.3 39-9 501 35-6 5&7 52.7 424 47J5 
P. 43-7 56-5 24 50£ 48 59-9 582 343 38.5 522 6o3 41J- 428 3d5 403 
A.T. 53 581 40.9 64 324 58.9 533 504 221 42.7 392 221 342 239 46.9 








Down from 12.7$ to 3.125$-
Conclusions. 
D i f f e r e n c e s between means for the sub-tests and the whole bat-
* 
tery on the 'A1 and 1B' s c a l e s are a l l highly s i g n i f i c a n t , with the 
exception of the m.elodic memory t e s t . The most s i g n i f i c a n t e f f e c t of 
* When comparing the means, scores were reduced to-apercentage, on 
the rhythm ..test, and the total battery, i n order to make the 
scores comparable. 
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th e 'B* form however i s the d r a s t i c reduction i n the number of 
s p o i l e d papers. T h i s suggests that the new form of the t e s t was 
more r e a d i l y understandable, and that random response due to 
lapse of a t t e n t i o n was reduced. 
The balance of item d i f f i c u l t i e s on the ' B' form was very 
d i f f e r e n t from balance.on the 'A' form. The preponderance of d i f -
f i c u l t items "in the 0 - 4 0 range has disappeared. Below i s given 
a table of the numbers of items occurring i n each of the d i f f i c u l t y , 
categories.; . r e s u l t s f o r the second version of the 'A' s c a l e are 
given i n brackets. Figures for the rhythm and auditory t r a n s -
p o s i t i o n t e s t s are p a r t i c u l a r l y interesting. 
% D i f f i c u l t y . 
0 - 40 40 -l 60 60 - • 90 
«A« 'B* »A« 'B' 'A' *B» 
M.M. ( 2 ) 3 ( 7 J 7 (6 ) 5 
P. (5 ) 4 (8j | 10 (2 ) 1 
A.T. (13) 6 (21 8 (.0) l 
. B. (9 ) 0 (5) | 6 (1 ) 9 
T 
I d e a l l y , there should be about 3 items between 0 - 40, about 9 items 
between 40 - 60, and about 3 between 60 - 90 . Examination of the 
above table shows that the balance of t e s t s one and two approximates 
roughly to the desired d i s t r i b u t i o n . Test three, which was g r o s s l y 
imbalanced i n the 'A' s c a l e , i s improved, but s t i l l h a s -far too 
-248-
much c e i l i n g . The rhythm t e s t i s transformed, however, from a 
t e s t with too much c e i l i n g i n t o one with f a r too l i t t l e c e i l i n g ; 
the balance on the *B' form i s almost a 'mirror image' of the 
balance on the 'A' s c a l e . 
Comparison of the two t e s t forms r e v e a l s a s l i g h t reduction 
i n the standard deviations for sub-tests i n the 1B' form. Though 
t h i s i s d i f f i c u l t to i n t e r p r e t , the cause i s almost c e r t a i n l y the 
small i n c r e a s e s i n the p o s s i b l e guessing sco r e s . I n view of these 
i n c r e a s e s to the guessing scores, means and standard deviations 
are remarkably s t a b l e . This perhaps suggests that l i t t l e s y s t e -
matic guessing was going on, but that wrong answers were genuine 
f a l s e p o s i t i v e s . I t may a l s o i n d i c a t e that the d i f f i c u l t y of the 
various tasks i s not unduly influenced by the mode of presentation. 
Before d e t a i l e d item a n a l y s i s , some minor adjustments and a 
f u r t h e r t e s t run were thought necessary. 
The 'B' Form. F i n a l T e s t Run. 
Adjustments were made to items i n the four sub-tests on the 
b a s i s of the data obtained from the l a s t t e s t run. No f u r t h e r 
changes were made to i n s t r u c t i o n s , t e s t blanks, or to the mode of 
presentation of the m a t e r i a l . A complete d e s c r i p t i o n of the t e s t s 
i n t h e i r f i n a l form i s given i n appendix one. A d e s c r i p t i o n of the 
'A' s c a l e i s a l s o given, which serves f o r comparison. 
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The f i n a l version of the 'B* form d i f f e r e d from the e a r l i e r 
v e r s i o n i n two ways. F i r s t l y , the scor i n g on the rhythm t e s t 
was a l t e r e d . Instead of one point being scored for each c o r r e c t 
s e l e c t i o n of 2, 3, or 4 T plus an add i t i o n a l point f o r each c o r r e c t 
s e l e c t i o n of 'yes' or 'no', one point was awarded for each c o r r e c t 
'yes 1 or 'no' and t h i s was made contingent upon c o r r e c t s e l e c t i o n 
of a number. The t o t a l p o s s i b l e score thus now became 15- This 
change i n the marking served two purposes. On the f i r s t run of 
the 'B' form, mean score o v e r a l l was 60.6$.. The guessing score 
was 47• 75^ » By a l t e r i n g the s c o r i n g system, the o v e r a l l mean score 
i s reduced, and'.the d i f f e r e n c e between obtained mean and ' guessing' 
mean i s increased. Thus with the new sc o r i n g method, mean obtained 
score was 41.6$, and the guessing mean was 16.7%. Secondly, the 
new system of s c o r i n g i s perhaps l o g i c a l l y more apt. Under the 
old system, a person who wrongly perceived the i n i t i a l metre s t i l l 
had a $0% chance of s c o r i n g one point on the 'yes' 'no' part of 
the t e s t even though a c o r r e c t answer to the second part presuppose 
c o r r e c t perception of the metre. Under the new system, c o r r e c t 
perception of metre i s made a condition f o r s c o r i n g a point on the 
second part of each t e s t item. 
The second change involved the t r a n s p o s i t i o n of the e n t i r e 
t e s t i n t o a lower 'key'. ( A l l items were moved down the frequency 
spectrum by the same amount percent) Bentley (Musical A b i l i t y i n 
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Children) and C l e a l l , C. (The Natural P i t c h of the Human Voice) 
have both shown the e f f e c t s of change of range on p i t c h judgements. 
I n the present case the findings of Bentley are confirmed, i n that 
scores are improved as a r e s u l t of t r a n s p o s i t i o n of items i n t o the 
na t u r a l range of the voice; the findings of C l e a l l were used as 
a model for t r a n s p o s i t i o n i n the present case. 
F i n a l l y , changes were made to i n d i v i d u a l items i n the various 
sub-tests i n an attempt to improve the balance of the d i f f i c u l t y 
of items. 
Method. 
The t e s t was administered to a sample of schoo l c h i l d r e n i n 
the age range 7 to 11 - 12 y e a r s . D e t a i l s of the sample are given 
below:-
Tot a l number i n sample: .. 
Numbers i n each age group: 
7 - 8 years 
8 - 9 years 
9 - 10 years 
10 - 11+years 
Sex d i s t r i b u t i o n ; 
The schools providing the sample were a l l i n the Durham Cit y and 
surrounding areas. Four schools were involved. 
537. 
106. (N.B. c h i l d r e n were 
, grouped according 
to a c t u a l age, and 
139 not merely by 
1ZL.7 average age of 




Administration, and the use of a v i s u a l a id, were exactly 
as on the previous t e s t run, within the l i m i t s p o s s i b l e . 
R e s u l t s . 
Means and standard deviations f or the i n d i v i d u a l sub-tests 
and f or the whole battery are given below:-
1. Melodic ( t o n a l ) Memory ....Mean 11.73*• 
2. P i t c h Mean 7*73.. 
3. Auditory Transposition Mean 7«31«» 
4. Rhythm Mean 7.16.. 




..s.D. 8.516 To t a l Battery Mean 33»93** 
(0.05 discrepancy due to rounding e r r o r s ) 
'Guessing score' f or the whole battery 21.6 
Note that f o r t h i s f i n a l v ersion of the t e s t s , p o s s i b l e t o t a l scores 
f o r the sub-tests a r e : -
1. Melodic ( t o n a l ) Memory .22: 
2. P i t c h 15 
3. Auditory Transposition 15 
4. Rhythm 15 
Tota l 67 
Item d i f f i c u l t i e s f o r a l l items i n the d i f f e r e n t sub-tests are given 
below:-
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1 2 3 4 5 6 7 8 9 10 . 11 12 13 14 15 
M.H. 84 40 "78 63 40 72 "64 29 48 53 24 53 55 49 46 
P. 64 50 44 67 49 63 52 37 52 46 42 37 68 50 42 
A.T. 61 55 59 62 28 63 51 55 47 41 58 52 31 26 43 
R. 49 31 41 42 50 44 61 39 59 61 36 57 48 53 42 
Examination of the balance f or the sub-tests shows that a l l are 
reasonable approximations to the desired d i s t r i b u t i o n . Below i s 
given a table of the d i s t r i b u t i o n of item d i f f i c u l t i e s . I d e a l d i s -
t r i b u t i o n i s given i n brackets; plus any rele v a n t comments. 
9 - 40 40 - 60 ' 60 - 90 
Comments. 
Obtained I d e a l Obtained I d e a l Obtained I d e a l 
M.M. 3 (3) 7 (9) 5 (3) Two of the 
items i n the 
60 - 90 range 
have r a t i n g s ' 
of 63 and 64. 
P. 2 (3) 9 (9) 4 (3) Two items i n 
the 40 - 60 
range are rated 
42. One item 
i n the 60 - 90 
rated 64. 
A.T. 3 (3) 9 (9) 3 (3) 
R. (3) 10 (9) 2 (3) One item i n the 
40 - 60 range 
has a r a t i n g 
of 59-
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I t w i l l be noted from the above that i n those cases where the 
3-9-3-distribution did not obtain, a change of only two or three 
percent on two items at the most would be s u f f i c i e n t to bring-
about the i d e a l balance of d i f f i c u l t y . The obtained balance i s 
thus f a i r l y s a t i s f a c t o r y . 
I n order to determine the e f f e c t s of age on t e s t scores, 
mean scores f o r the sub-tests and for the whole battery were com-
puted f o r each age group. Note that the age groups used are ' r e a l ' 
age groups and not c l a s s or grade groups. Thus, the effects of 
brighter c h i l d r e n who may be a year ahead, or l e s s bright c h i l d r e n 
who are retarded a year, do not confound the r e s u l t s . Means f o r 
the d i f f e r e n t age groups are given below, for sub-tests and f o r 
the t o t a l b a t t e r y : -
M.M. P. A.T. H. To t a l ! Battery 
7 - 8 
y e a r s . 
9.765 6.41 6.65 5-6 29.253 
8 - 9 
y e a r s . 
10.96 7.35 7.21 6.72 32.24 
9 - 1 0 
y e a r s . 
11.506 7.805 7.33 7.49 34.131 
10 - 11+ 
y e a r s . 
12.77 8.68 7.99 8.33 37.77 
The r e s u l t s show small but c o n s i s t e n t i n c r e a s e s i n scores on a l l 
p a r t s of the battery, as a r e s u l t of i n c r e a s i n g age. 
1 
I n terms of mean scores and balance, the t e s t may be regarded 
as being f a i r l y s a t i s f a c t o r y . A l l means f o r a l l age groups are 
above guessing scores, but there i s s t i l l ample ' c e i l i n g ' i n the 
t e s t to permit high s c o r e r s to be picked out. 
Conclusions. 
Though f a r from being perfect, the means f o r the d i f f e r e n t 
age groups and the d i s t r i b u t i o n of item d i f f i c u l t i e s suggest-that 
i n i t s present form the t e s t battery operates i n a f a i r l y c o n s i s -
tent and meaningful wa.y. Further t e s t runs on very large samples 
would c e r t a i n l y improve the battery, and produce more data i n 
terms of which i t s performance can be reviewed. The f i n a l t e s t 
run produced the following 'standard' s c o r e s . For each age group, 
and f o r each condition, three f i g u r e s are given. The c e n t r a l f i g -
ure i s the mean, and the two f l a n k i n g f i g u r e s give the scores which 
cut the d i s t r i b u t i o n of the su b j e c t s into equal t h i r d s . (Ter.til'e 
s c o r e s ) The f i g u r e i n the red square i s the only one which i s i n 
any way anomalous, ( i t ought to f a l l between 6.22 and 6.86) 
M.M. P. A.T. E. 
7 - 8 
8.78 5.69 6.08 4.16 
9.765 6.41 6.65 5-6 years. 
11.18 7.88' 8.21 7.67 
8 - 9 
9-92 6.67 6.22 6.07 
10.96 7.35 7.21 6.72 years. 
12.67 8.57 8.52 8.73 
10.43 6.91 5-9 | 6.6 
9 - 1 0 11.506 7.805 7.33 7.49 years 
13.25 9.33 8.9 9.7 
11.6 7.58 6.86 >,'7.34 
10 - 11+ 12.77 8.68 7-99 8.33 years• 
14.36 10.22 10.28 10.28 
Standard Scores:- Means and T e r t i l e s . 
I t i s possible now to i n t e r p r e t scores on the t e s t s i n a meaning-
f u l way by comparing obtained scores w i t h the standard scores. 
The major pa r t of the experimental work, i n v o l v i n g the selec-
t i o n and organisation of c e r t a i n types of m a t e r i a l , and bri n g i n g 
these to a point at which f u r t h e r large scale sampling would be 
valuable, have been described. I t remains now to describe the 
r e s u l t s of an i n d i v i d u a l item analysis, and in t r o d u c t o r y studies 
of r e l i a b i l i t y and v a l i d i t y , the r e s u l t s of which show how f u r t h e r 
development of the t e s t material might take place,and the d i r e c t i o n 
which f u t u r e research might take. 
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PERFORMAWCE OF THE TEST BATTERY. 
Form ' B r. Item Analysis of the F i n a l Test Run. 
The f o l l o w i n g simple item analysis was performed on the 
re s u l t s obtained from the above t e s t run. The method involved 
the c a l c u l a t i o n of the double t e t r a c h o r i c c o e f f i c i e n t of cor-
r e l a t i o n between each i n d i v i d u a l item and t o t a l scores on the 
sub-test involved. The method used i s o u t l i n e d i n P. E. Vernon, 
(1948). The t e r t i l e scores f o r each sub-test are c a l c u l a t e d . 
Then f o r each item, two co r r e l a t i o n s are calculated. One compares 
scores i n the top two t e r t i l e s , or i n the lower t e r t i l e , w i t h 
r i g h t or wrong f o r each p a r t i c u l a r item. The other compares scores 
i n the bottom two t e r t i l e s , or the top t e r t i l e , w i t h r i g h t or 
wrong f o r the p a r t i c u l a r item. This produces a 1chi-squared' 
type of layout f o r each c o e f f i c i e n t . For each item, two values 
of r t are obtained. Comparison of the two values obtained shows 
whether the item operates b e t t e r i n the upper or the lower pa r t 
of the scale. The average of the two obtained c o e f f i c i e n t s gives 
an o v e r a l l index of d i s c r i m i n a t i o n f o r the i n d i v i d u a l item. Number 
of c a l c u l a t i o n s performed was 2 x 4 x 4 x 15 = 480, separate sets 
of c o e f f i c i e n t s being obtained f o r a l l age groups. I t should be 
noted that the cosine-pi tables f o r the r a p i d determination of the 
te t r a c h o r i c c o r r e l a t i o n c o e f f i c i e n t (M. D. Davidoff and H. W. Goheen, 
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median. The error i s only, s l i g h t f o r near-median s p l i t s but 
becomes appreciable when one or both variables are dichotomised 
f a r from t h e i r medians. Error also increases w i t h the size of 
r cos-pi f o r any given condition of unequal dichotomisation. 
Corrections to a l l the c o e f f i c i e n t s obtained were made w i t h the 
help of cor r e c t i o n graphs. (Norman C. Perry, Norman W. Kettner, 
A l f r e d F. Hertzka, and Eugene A. Bouvier, 1953) A l l c o e f f i c i e n t s 
given have been corrected f o r non-median dichotomisation. A copy 
of the co r r e c t i o n graphs i s given overleaf. The graphs given are 
f o r use when p i or p2, but not both, i s greater than 0.5• D i f -
f e r e n t graphs are used where these conditions do not obtain. 
Results from the item analysis are given on the pages f o l l o w i n g 
the c o r r e c t i o n graph. 
Item Analysis: Discussion of Results and Conclusions. 
Though double t e t r a c h o r i c s , and means, are given i n the pre-
ceding tables f o r a l l items, a meaningful i n t e r p r e t a t i o n can only 
be made by examining the upper and lower t e t r a c h c r i c c o e f f i c i e n t s . 
No conclusions on the performance of i n d i v i d u a l items can be made 
from examining differences or double r t ' s alone, since r e s u l t s can 
cancel each other out. Though there are s l i g h t differences between 
the numbers i n d i f f e r e n t age groups, a l l c o e f f i c i e n t s of 0.25 or 






The data sho ws) tha t the ma j o r i t y of items have good or f a i r d i s -
c r i m i n a t i o n i n "both the upper and lower ranges; on the whole, d i s -
c r i m i n a t i o n seems to be s l i g h t l y b e t t e r i n the upper range than the 
lower. Note that on t e s t b a t t e r i e s of t h i s type, low scores are 
always l i k e l y t o be less r e l i a b l e than high scores. With the excep-
t i o n of the items in d i c a t e d on the r e s u l t s sheets, a l l items have a 
di s c r i m i n a t i o n of at l e a s t 0.3 i n one range. The m a j o r i t y exceed 
t h i s value "in both ranges.. Two items show very poor d i s c r i m i n a t i o n . 
These items, i n the red squares, are'item 11 on the melodic ( t o n a l ) 
memory t e s t , and item 15 on the auditory t r a n s p o s i t i o n t e s t . The 
l a t t e r item i s p a r t i c u l a r l y bad; but i t s l a t e p o s i t i o n i n the t e s t 
might exaggerate the weakness. I n a d d i t i o n , two f u r t h e r items, i n 
the green squares,, are picked out as being weak, i n that c o e f f i c i e n t s 
do not exceed 0.3 on e i t h e r upper or lower parts of the scale. I t 
should be noted t h a t removal of e i t h e r of the very poor items would 
have an adverse e f f e c t on the balance of both sub-tests. Also, i t 
i s not necessarily b e n e f i c i a l to have several items w i t h extremely 
high d i s c r i m i n a t i o n , as t h i s leads to redundancy i n the remaining 
items. (General Ref. Thorndike, R. L., 1949) 
The main conclusion from the item analysis i s tha t performance 
of most items j u s t i f i e s t h e i r i n c l u s i o n . There i s room f o r con-
siderable doubt i n the case of four items. Two of these are par-
t i c u l a r l y bad, and should be replaced before f u r t h e r widespread 
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t e s t i n g . On the whole, the r e s u l t s are remarkably c o n s i s t e n t ; 
examination of the mean U and L scores f o r the d i f f e r e n t age 
groups show small but c o n s i s t e n t i n c r e a s e s i n the power of d i s -
c r i mination with i n c r e a s i n g age. 
Form 'B'» R e l i a b i l i t y of the Test Battery. 
Two assessments of the r e l i a b i l i t y of the battery were made. 
The f i r s t involved c a l c u l a t i o n of c o r r e l a t i o n c o e f f i c i e n t s from 
scores obtained from a sample of 97 c h i l d r e n t e s t e d on two sep-
a r a t e occasions. The second involved administration of the bat-
t e r y to 118 c h i l d r e n , with subsequent a n a l y s i s u s i n g the Spearman-
Brown formula f o r s p l i t h a l f r e l i a b i l i t y . There was a c e r t a i n 
discrepancy i n the r e s u l t s obtained with these two analyses; but 
i t should be remembered that the Spearman-Brown i s more a measure 
of adequacy of item sampling, and that temporal s t a b i l i t y does not 
enter i n t o t h i s s t a t i s t i c . The temporal s t a b i l i t y of the t e s t 
was measured by administering the t e s t s to c l a s s e s of school-
c h i l d r e n on two separate occasions. Over one hundred were tested 
on each occasion, but absentees reduced the number who performed 
the t e s t twice to 97* Four months and one week elapsed between 
the two t r i a l s . The group te s t e d included s u b j e c t s from a l l age 
groups. The c o e f f i c i e n t s obtained f o r the sub-tests f o r the whole 
age range are not as high as one would l i k e them. This i s due to 
two reasons. F i r s t l y , examination of the data f o r i n d i v i d u a l 
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age groups shows a steady decrease i n the size of the obtained 
c o e f f i c i e n t s of r e l i a b i l i t y w i t h decreasing age; t h i s probably 
r e f l e c t s the greater d i f f i c u l t y of the younger c h i l d r e n i n main-
t a i n i n g a t t e n t i o n , or the greater l i a b i l i t y to f l u c t u a t i o n s of 
mo t i v a t i o n a l s t a t e . Secondly, the use of a normal sample, rather 
than a high motivational c r i t e r i o n group, lowers the c o e f f i c i e n t s . 
R e l i a b i l i t y f i g u r e s would be considerably improved i f higher age 
groups only were used; (Bentley's r e l i a b i l i t y data w,as obtained 
from a sample wi t h a mean age of 10 years 9 months. Range was 
from 9 years 10 months to 11 years 9 months.) and the use of high 
motivation groups would c e r t a i n l y improve the figures.. 
Results- obtained, are given below, i n two tables. The f i r s t 
t able shows r e s u l t s obtained w i t h a sample of 37 c h i l d r e n i n the 
top two age ranges. 
R e l i a b i l i t y of Sub-tests, and whole bat t e r y , f o r 
age ranges 9 - 1 0 years, and 10 - 11+ years. 
Part one. Melodic ( t o n a l ) Memory. 0.76 
Part two. P i t c h . 0.58 
Part three. Auditory Transposition ( i n t e r v a l s ) ' 0.54 
Part f o u r . Rhythm. O.63 
R e l i a b i l i t y of t o t a l b a t t e r y 0.82 
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Below are the r e l i a b i l i t i e s f o r the younger age groups. (N = 60) 
R e l i a b i l i t y of Sub-tests, and whole battery, f o r 
age ranges 7 - 8 and 8 - 9 years. 
Part one. Melodic ( t o n a l ) Memory. 0.73 
Part two. P i t c h . 0.412 
Part three. Auditory Transposition ( i n t e r v a l s ) 0.37 
Part f o u r . Rhythm. O.46 
Total Battery. 0.701 
The r e l i a b i l i t y f o r the older c h i l d r e n , talcing the battery o v e r a l l , 
i s f a i r ; and approaches the fig u r e s found f o r the Bentley and the 
Wing t e s t s . Note th a t the upper age group i n the present study 
has a lower mean age than i n Bentley 1s study. Figures f o r the 
younger c h i l d r e n , especially on c e r t a i n sub-tests, are rather poor. 
I n the absence of data on the r e l i a b i l i t y of the Bentley and other 
tests when used w i t h very young ch i l d r e n , i t i s d i f f i c u l t to make 
any comparative statements; i t i s very l i k e l y that other t e s t 
b a t t e r i e s would s u f f e r i n a s i m i l a r way w i t h these age groups. 
With both groups, the r e l i a b i l i t y of the melodic ( t o n a l ) mem-
ory t e s t i s q u i t e good; and w i t h the younger c h i l d r e n a c t u a l l y 
exceeds the r e l i a b i l i t y of the whole b a t t e r y . This may be due to 
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the more involved s c o r i n g system on t h i s part, which gives a 
t o t a l out of 22, r a t h e r than 15• I n a way t h i s may be equiv-
a l e n t to lengthening the t e s t ; i n c r e a s i n g length has a bene-
f i c i a l e f f e c t on r e l i a b i l i t y c o e f f i c i e n t s . Also there may be 
a primacy e f f e c t . 
I n conclusion, the data on the r e l i a b i l i t y of the t e s t s i s 
r a t h e r l i m i t e d . However, there i s l i t t l e doubt that r e l i a b i l i t y 
f a l l s o f f q u i t e markedly when the t e s t i s used with younger c h i l -
dren. With c h i l d r e n i n the age range 9 years to 11+ the present 
battery compares favourably with the Bentley, the r e l i a b i l i t y 
data f o r which was obtained with s l i g h t l y older c h i l d r e n . 
Note that product-moment c o e f f i c i e n t s were used for a l l the 
above; some workers have used r a n k - c o e f f i c i e n t s , which take i n t o 
account only r e l a t i v e p o s i t i o n s of t e s t e e s ' s c o r e s . Ho account 
i s taken of magnitude of d i f f e r e n c e between scores; r e s u l t s from 
the two methods are discrepant. Product-moment c o e f f i c i e n t s make fullest 
use of the data a v a i l a b l e . 
As an i n d i c a t i o n of the adequacy of item sampling, s p l i t 
h a l f c o e f f i c i e n t s were c a l c u l a t e d f o r a l l sub-tests s e p a r a t e l y . 
A l l age groups-were analysed together. The c o e f f i c i e n t s obtained 
from the Spearman-Brown formula are given below:-
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S p l i t - h a l f R e l i a b i l i t y of the Sub-tests* 
P a r t one. Melodic ( t o n a l ) Memory. O.64 
P a r t two. P i t c h . 0.86 
P a r t three. Auditory Transposition ( i n t e r v a l s ) O.64 
P a r t four. Rhythm. 0.91 
Item sampling i s therefore f a i r f o r parts one and three, and good 
f o r p a r t s two and four. 
Conclusions from R e l i a b i l i t y S t u d i e s . 
F o r older c h i l d r e n , aged 9 years to 11+ years, the r e l i a b i l i t y 
f i g u r e s obtained f o r the present battery are comparable with those 
found f o r the Wing and the Bentley t e s t s . R e l i a b i l i t y of the 
sub-tests was r a t h e r poor f o r younger c h i l d r e n , however. I t would 
appear e s s e n t i a l , therefore, that a l l workers should s t a t e c l e a r l y 
what sample was used i n the d e r i v a t i o n of t h e i r r e l i a b i l i t y coe-
f f i c i e n t s , as these are probably sub j e c t to e f f e c t s s i m i l a r to 
the ones found i n the ."•present study. I t a l s o seems c l e a r that 
the c r i t e r i o n f o r accepting or r e j e c t i n g c e r t a i n l e v e l s of r e l i a -
b i l i t y should vary i n stringency f o r d i f f e r e n t age groups; i t i s 
c e r t a i n l y e a s i e r to obtain high values with older populations, 
and an a c c e p t a b i l i t y l e v e l of about 0.8 f o r adults may w e l l be 
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a l e s s s t r i n g e n t c r i t e r i o n than a r e l i a b i l i t y c o e f f i c i e n t of 
0»7 obtained with young c h i l d r e n . C l e a r l y , i t i s d e s i r a b l e 
however that workers should attempt to maximise r e l i a b i l i t y 
under a l l conditions. 
The observed e f f e c t s of age are probably due to the greater 
f l u c t u a t i o n i n a t t e n t i o n a l and motivational s t a t e s i n the younger 
c h i l d r e n , and no t e s t of the present type i s equipped to compen-
sat e f o r these things. 
R e s u l t s from the s p l i t h a l f r e l i a b i l i t y study i n d i c a t e that 
item sampling v a r i e s from adequate to good on d i f f e r e n t p a r t s of 
the t e s t . 
Form 'B f. V a l i d i t y of. the Test Battery. 
The v a l i d i t y data on the present t e s t battery (is,?rather 
sparse. A thorough examination of the v a l i d i t y of the measures 
i s a separate study i n i t s e l f . However, a c e r t a i n amount of data 
on t e s t performance has been obtained, r e s u l t s from which are 
discussed below. F i r s t , however, c e r t a i n d i f f i c u l t i e s a s s o c i a t e d 
with the assessment of v a l i d i t y are discussed, with s p e c i a l r e f -
erence to the present study. Generally speaking, three broad 
methods are a v a i l a b l e f o r v a l i d a t i n g t e s t material of the present 
type. These are: 1. v a l i d a t i o n l o n g i t u d i n a l l y , that i s over a 
considerable time, against a c r i t e r i o n c l o s e l y t i e d to the con-
s t r u c t the t e s t i s intended to measure. 2. comparison of the 
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scores obtained by s o - c a l l e d ' c r i t e r i o n ' and 'non-criterion' 
groups. 3« examination of the c o r r e l a t i o n between t e s t p e r f o r -
mance and the r a t i n g s of * experts' or people presumed to be able 
to 'rate' i n a meaningful way. The following problems arose from 
consideration of these methods. I n the present study, concerned 
p r i m a r i l y with the selection and development of t e s t m a t e r i a l , 
method 1. ( l o n g i t u d i n a l v a l i d a t i o n ) i s c l e a r l y impossible w i t h i n 
the scope of a three year study. 
A l t e r n a t i v e two (comparison of scores f o r c r i t e r i o n and non-
c r i t e r i o n groups) i s not e n t i r e l y s a t i s f a c t o r y . I n b r i e f , the 
v a l i d i t i e s obtained from such studies tend to be i n excess of 
those obtained when the t e s t i s given to normal non-selected sam-
p l e s . This i s p a r t l y due to the increased motivation of the c r i -
t e r i o n as opposed to the n o n - c r i t e r i o n groups. There are other 
important reasons why c r o s s - v a l i d a t i o n between c r i t e r i o n and nor-
mal samples may be u n s a t i s f a c t o r y . (For d e t a i l e d account see 
Meehl and Eoseii) B r i e f l y , the value of a t e s t i s very c l o s e l y 
r e l a t e d to the nature of the sample to be t e s t e d . Unfortunately, 
i n the present study, no f i g u r e s forl'the penetration of m u s i c a l i t y 
(according to some c r i t e r i o n ) i n the population as a whole are 
a v a i l a b l e . Nevertheless, the following argument might apply. 
For instance, the penetration of schizophrenia i n the normal pop-
u l a t i o n i s about 0.85$. I f a c l i n i c i a n always diagnoses 'not 
s c h i z o p h r e n i c ' he w i l l be c o r r e c t 99*15% of the time. Suppose, 
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by comparing c r i t e r i o n and n o n - c r i t e r i o n groups, he f i n d s that 
a c e r t a i n t e s t p icks out 80% of the schizophrenic group as "being 
schizophrenic. On the face of i t , the t e s t i s a most u s e f u l 
t o o l . However, i f he diagnoses from t h i s point e n t i r e l y i n 
accordance with the t e s t , he w i l l make 20% e r r o r s . P r eviously, 
by guessing 'non-schizophrenic,' h i s e r r o r was only 0.15%. Now, 
he i n c o r r e c t l y c l a s s i f i e s as schizophrenic 20% of the non-
schizophrenic population. Thus, i n the above hypothetical case, 
the t e s t w i l l only be a u s e f u l tool where comparison between 
schizophrenic and non-schizophrenic groups i s necessary. With . 
an unselected sample, the c l i n i c i a n w i l l be more accurate i f he 
merely guesses 'non-schizophrenic'• S i m i l a r l y , with t e s t s of 
musical a b i l i t y , any v a l i d i t y data obtained from comparison of 
c r i t e r i o n and n o n - c r i t e r i o n groups can only be i n t e r p r e t e d use-
f u l l y i f the base r a t e s f o r c e r t a i n l e v e l s of musical a b i l i t y are 
known. Any attempt to determine these l e v e l s would be most u s e f u l . 
I n the absence of such data, v a l i d i t y r e s u l t s from t h i s type of 
c r o s s - v a l i d a t i o n do not give any clues as to the ove3?all u s e f u l -
ness of the t e s t . 
A l t e r n a t i v e three, v a l i d a t i o n against teachers' rankings, 
a l s o presents c e r t a i n d i f f i c u l t i e s . The b a s i c assumption i s that 
teachers' rankings are i n some way a u s e f u l c r i t e r i o n . . Tet what 
do we conclude i n the case where a c h i l d who i s rated as being 
very mediocre or poor by h i s teachers scores very h i g h l y on an 
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I.Q. t e s t ? Cronbach and Meehl argue as follows (1955) "Teacher 
judgements once c o n s t i t u t e d the c r i t e r i o n against which the i n d i -
v i d u a l i n t e l l i g e n c e t e s t was v a l i d a t e d . (Note the use of the 
past tense:- author) But i f today a c h i l d ' s I.Q. i s 135 and three 
of h i s teachers complain about how stupid he i s , we do not con-
clude that the t e s t has f a i l e d . Quite to the contrary, i f no 
e r r o r i n t e s t procedure can be argued, we t r e a t the t e s t score 
as a v a l i d statement about an important q u a l i t y , and define our 
task as that of f i n d i n g out what other v a r i a b l e s - p e r s o n a l i t y , 
study s k i l l s , e t c . modity achievement or d i s t o r t teacher judge-
ment". I n the present case, the value of t h i s method of v a l i d a t i o n 
i s f u r t h e r c a l l e d i n t o doubt by the o v e r a l l l a c k of agreement bet-
ween the rankings of various teachers. C o r r e l a t i o n s between rank-
ings obtained from various teachers were almost without exception 
i n s i g n i f i c a n t , and c o e f f i c i e n t s themselves were low. The question 
a r i s e s as to the value of v a l i d i t y c o e f f i c i e n t s obtained with the 
use of some c r i t e r i o n which i s i t s e l f u n r e l i a b l e . 
The above paragraphs underline b r i e f l y the major problems 
confronting the present i n v e s t i g a t i o n . None of the problems has 
i n f a c t been solved. Data, obtained from comparison of various 
small c r i t e r i o n and n o n - c r i t e r i o n groups, and from the rankings 
of one teacher, are given below. The only defence which i t i s 
p o s s i b l e to o f f e r i s that the objections r a i s e d above apply equally 
to the r e s u l t s of other workers. R e s u l t s are a l s o given from a 
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comparison of the Bentley T e s t s and the t e s t s of the present 
w r i t e r ; but s i n c e the Bentley t e s t s are themselves v a l i d a t e d 
i n l a r g e part against the type of c r i t e r i a described, i t i s 
d i f f i c u l t to i n t e r p r e t the r e s u l t s obtained. 
Overleaf are the r e s u l t s obtained from four small samples. 
The groups c o n s i s t of 1.20 c h o r i s t e r s from the Durham Choir 
School (average age 11 years 4 months), 2.8 musical adults with 
performing s k i l l as c r i t e r i o n . (These were a l l unconnected with 
the U n i v e r s i t y ) 3» 11 non-musical adults (unconnected with the 
U n i v e r s i t y ) 4. 13 randomly chosen c h i l d r e n with average age 11 
years and one month. For each group, means and standard d e v i a -
ti o n s f o r the sub-tests and f o r the t o t a l battery are given. 
I t w i l l be observed from these f i g u r e s that both musical 
groups are superior to both non-musical groups on a l l p a r t s of 
the t e s t . Also, musical adults are s l i g h t l y superior to musical 
c h i l d r e n , but non-musical c h i l d r e n score s l i g h t l y higher than non-
musical a d u l t s . The theory that musical a b i l i t i e s may decay 
through l a c k of use a f t e r c h i l d r e n leave school i s w e l l known, 
though the present f i n d i n g cannot r e a l l y be regarded as c o n f i r -
mation. A short s e r i e s of t - t e s t s was performed on the t o t a l 
scores of the various groups. The r e s u l t s of the comparisons, 
and a key showing which comparisons were performed, are given below 
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Key to t - t e s t s . 
Musical 
adult 




c h i l d r e n . 
R e s u l t s of t - t e s t s . 
Comparison 1. (M.A./N-M.A.) t 
Comparison 2. (C./N-M.C.) t 
Comparison 3. (M..A./N-M.C.) t 
6.934 s i g n i f i c a n t a t be t t e r than 
.001 
4»6l5 s i g n i f i c a n t a t be t t e r than 
.001 
6.506 s i g n i f i c a n t a t be t t e r than 
.001 
Non- Adults. 
Musical. IT = 11 
M.M. P . A.T. R. T o t a l . 
13.0 8.909 6.909 8.571 38.091 





Adults. N = 8 
M.M. P . A.T. R. T o t a l . 
20.4 13.75 11 .5 13.625 59.46 




C h i l d r e n . 
C h o r i s t e r s . 
IT = 20 
M.M. P . A.T. R. T o t a l . 
15.65 11.75 12.25 10.75 51.45 






N = 13 
M.M. P . A.T. R. Tot a l 
12.9 8.71 8.4 9.01 39.02 
2.559 2.559 2.801 2.5 6.877 
MEANS 
S.D. 
Comparison 4. (C./N-M^A.) t 
Comparison 5« (M.A./c.) t 
Comparison 6. (N-M.A./N-M.C.) t 
4.805 s i g n i f i c a n t a t b e t t e r 
than .001. 
2.546 not s i g n i f i c a n t (p greater 
than .01) 
0.328 not s i g n i f i c a n t (p greater 
than Q'~.6) 
-271-
A l l d i f f e r e n c e s between musical and non-musical groups are 
therefore highly s i g n i f i c a n t . D i fferences w i t h i n the non-musical 
groups are not, though the d i f f e r e n c e between musical a d u l t s and 
c h o r i s t e r s i s s i g n i f i c a n t a t be t t e r than the 5% level.. 
F i n a l l y , a comparison of two samples of co l l e g e students was 
performed by D. Hargreaves usi n g an e a r l i e r v e r s i o n of the t e s t s . 
He found that a sample of students studying music scored s i g n i f -
i c a n t l y more highl y than a sample of students not studying music. 
There were 12 musical and 28 non-musical students involved i n the 
study. D i f f e r e n c e s between the mean scores (47•3 f o r the musical 
group; 33*67 f o r the non-musical) were highly s i g n i f i c a n t . 
The attempt to v a l i d a t e the t e s t s against the rankings of 
teachers was almost e n t i r e l y u n s u c c e s s f u l . T h i s was l a r g e l y due 
to the l a c k of agreement shown by the teachers who supplied rank-
i n g s . Even s i m p l i f i e d ra.nkings, such as p i c k i n g the 'best* f i v e 
c h i l d r e n and the 'worst' f i v e , f a i l e d to produce any c o n s i s t e n t 
r e s u l t s . The ways i n which music i s taught i n many j u n i o r schools 
i n the area i s probably responsible f o r t h i s . Two s i t u a t i o n s are 
frequently encountered. F i r s t l y , there i s often no s p e c i a l i s t 
music teacher i n the schools, and s e v e r a l teachers may take-; the 
music s e s s i o n s . T h e i r perception of a c h i l d ' s performance i s i n -
v a r i a b l y clouded by general behavioural and performance c r i t e r i a 
not r e l a t e d to musical performance. Secondly, the teaching methods 
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are often not s u i t e d to the observation of i n d i v i d u a l d i f f e r e n c e s 
i n performance; frequently, music lessons c o n s i s t e n t i r e l y of 
l i s t e n i n g to c l a s s i c a l records, ( s o - c a l l e d 'appreciation' s e s s i o n s . 
The problems of 'appreciation* i n the absence of any 'basic found-
a t i o n i n terms of wider musical a c t i v i t i e s have been discussed 
e a r l i e r . ) or group si n g i n g . I n t h i s l a t t e r category, the endless 
r e p e t i t i o n ( ' r e h e a r s a l ' ) of hymn tunes f o r morning assembly seems 
as l i m i t i n g i n terms of 'musical exploration' as i t i s widespread. 
There were notable exceptions, where O r f f type instruments were 
i n use, i n conjunction with c e r t a i n e x c e l l e n t B.5.C. broadcasts; 
and composition and i n d i v i d u a l or small group performance encouraged 
Such in s t a n c e s were very r a r e , however. (Only two out of a l l the 
schools t e s t e d could be described as progressive i n the approach 
to musical education.) I t i s p o s s i b l e that the North E a s t i s par-
t i c u l a r l y poorly endowed i n the above resp e c t s , or that the sample 
chosen was a t y p i c a l . However, c e r t a i n other areas do seem to be 
r a t h e r b e t t e r organised as f a r as the musical education of the young 
i s concerned* 
A rank c o e f f i c i e n t was c a l c u l a t e d which showed c l o s e agreement 
between t e s t performance and general musical performance, f o r the 
c h o r i s t e r s of the Durham Choir School. The cathedral organist and 
c h o i r master supplied a t e n t a t i v e ranking. The c l o s e a s s o c i a t i o n 
between Conrad Eden and the musical l i v e s of the c h o r i s t e r s suggests 
t h a t t h i s ranking would be more r e l i a b l e than most of the other 
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rankings attempted. Spearman's rank c o r r e l a t i o n method y i e l d e d 
a c o e f f i c i e n t of 0.68, between rankings and t e s t performance. 
Dr. Eden showed great enthusiasm and subsequently expressed a 
d e s i r e to use the t e s t as an a i d i n s e l e c t i o n of future c h o r i s -
t e r s . 
L a s t l y , a comparison was made between scores obtained on the 
Bentley t e s t s and the present battery. Both t e s t s were adminis-
tered to some 30 c h i l d r e n i n the 9-10 age range. Absentees 
reduced the number who worked both t e s t s to 25 s u b j e c t s . Product 
moment c o e f f i c i e n t s were c a l c u l a t e d f o r the t o t a l s of both t e s t 
b a t t e r i e s , and a l s o f o r the d i f f e r e n t s u b - t e s t s . R e s u l t s are 
given below:-
Comparison of Bentley and Davies t e s t i n g systems. 
C o r r e l a t i o n s Obtained. 
1. Davies v Bentley •melodic memory' ( t o n a l ) memory) 0.297 
2. Davies v Bentley ' p i t c h ' .0.42 
3. Davies v Bentley 'rhythm*. 0.256 
4* Davies 'auditory t r a n s p o s i t i o n ' v Bentley 'chords' 0.39 
5. Davies t o t a l battery v B'entl'ey t o t a l "battery...........0.657 
None of the c o e f f i c i e n t s f o r the sub-tests i s s i g n i f i c a n t 
except that f o r the p i t c h t e s t , which i s j u s t s i g n i f i c a n t a t the 
5% l e v e l . The c o e f f i c i e n t f o r the t o t a l b a t t e r i e s i s highly s i g -
n i f i c a n t , a t b e t t e r than the 0.1$ l e v e l however. 
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T e s t form * B*. Conclusions from the V a l i d i t y Data. 
Three types Of study have been attempted. For teacher*s 
"s. 
rankings the data i s ^very sparse indeed. The point has been 
made, that i n the ultimate a n a l y s i s , only a l o n g i t u d i n a l study 
oan provide r e a l l y d e f i n i t i v e data about t e s t v a l i d i t y . The prob-
lems a s s o c i a t e d with other procedures have been b r i e f l y o u t l i n e d . 
Data from other sources i s presented above; notwithstanding the 
d i f f i c u l t i e s described, s u f f i c i e n t evidence e x i s t s to suggest that 
the t e s t can be described with caution as ' v a l i d * . I n p a r t i c u l a r , 
the r e s u l t s from c r o s s - v a l i d a t i o n u s i n g groups, show complete 
separation of musical from non-musical s u b j e c t s , independent of 
age. Since i n the l a r g e non-selected samples used i n the main 
t e s t runs, very high scores occurred i n small but c o n s i s t e n t num-
bers, independent of musical t r a i n i n g , i t seems u n l i k e l y that the 
t e s t d i s c r i m i n a t e s simply i n terms of musical t u i t i o n . The r e s u l t s 
obtained from the one ranking study do not merit f u r t h e r comment.. 
The comparison with the Bentley measures shows that, with both 
t e s t s i n toto, r e s u l t s are i n f a i r l y good agreement; s u f f i c i e n t 
to suggest that both b a t t e r i e s are measuring the same thing o v e r a l l , 
a t l e a s t to some extent. The low c o r r e l a t i o n s obtained between 
the four sub-tests, however, suggest that these are on the whole 
not comparable. This i s not s u r p r i s i n g when the d i f f e r e n c e s i n 
the nature of the t e s t m a t e r i a l are considered. I t i s i n t e r e s t i n g 
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to speculate where the o v e r a l l agreement of the total, b a t t e r i e s 
comes from, i n the absence of any c l o s e agreement i n the sub-
t e s t s . 
Footnote; 
General references f o r the methods employed i n determining 
r e l i a b i l i t y , v a l i d i t y and norms f o r the f i n a l v e r s i o n of 
the t e s t battery included P h i l l i p s , B. N. and Weathers, G. 
(1958), Lorge, I , and Thorndike, R. L. (1957), Cureton, E. E. 
(1950), Cronbach, L. J . and Meehl, P. E. (19 67), E b e l , R. L. 
(l96l) and others. Since these a l l deal with f a i r l y general 
i s s u e s and procedures, no s p e c i f i c references are given i n 
the t e x t . 
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SECTION 5 . 
Conclusions from the Study* 
Sections 1 axid 2 of the present work represent a general coverage 
of work i n the f i e l d of musical a b i l i t y , l e a d i n g to the s e l e c t i o n 
f o r f u r t h e r study of c e r t a i n types of m a t e r i a l . Sections 3 and 4 
are concerned s o l e l y with the experimental development of the s e l -
ected m a t e r i a l , l e a d i n g to the production of a t e s t b a t t e r y . A 
b e t t e r perspective of the work o v e r a l l i s obtained i f c e r t a i n of 
the goals statedor implied i n s e c t i o n s 1 and 2 are r e - s t a t e d i n the 
l i g h t of the experimental f i n d i n g s . 
I n i t i a l l y , i t must be s t a t e d that the value of the work, i f 
any, l i e s not simply i n the production of a d i f f e r e n t t e s t b a t t e r y , 
A f a i r l y comprehensive ar r a y of t e s t m a t e r i a l i s already a v a i l a b l e , 
and the addition of one more battery to those already e x i s t i n g i s 
not i n i t s e l f p a r t i c u l a r l y meaningful. The r e s u l t s are l i k e l y to 
be of more use as sources of information about musical perception, 
t e s t i n g techniques, and the a p p l i c a t i o n a t a very rudimentary l e v e l 
of s i g n a l detection and information theory i n a f i e l d where such 
a p p l i c a t i o n s have been somewhat sparse. By applying simple, purely 
psychological, c r i t e r i a to the s e l e c t i o n and development of c e r t a i n 
m a t e r i a l , i t has been shown that i n the f i e l d of musical measure-
ment such methods are not inappropriate; w i t h i n c e r t a i n l i m i t s , 
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the t e s t works, and compares favourably with other b a t t e r i e s . The 
point i s that the approach adopted i s shown to be a reasonable one 
i n the l i g h t of the r e s u l t s obtained.. Secondly, i f the type of 
t e s t m a t e r i a l chosen does operate i n a s a t i s f a c t o r y way, we are 
i n a p o s i t i o n to say more about the nature of b a s i c musical a b i l -
i t i e s ; to see what i s fundamental to c e r t a i n tasks, and what 
merely 'noise i n the system*. The Mursell type of view, that 
musical aptitude can only be measured i n a thoroughgoing musical 
s i t u a t i o n needs, a t l e a s t , c l a r i f i c a t i o n . 
S e c t i o n 1 of t h i s work d e a l t i n some d e t a i l with f a c t o r i a l 
s t u d i e s of musical a b i l i t y , u s i n g data obtained from c e r t a i n b e t t e r 
known t e s t b a t t e r i e s . The point was a l s o made regarding the draw-
backs a s s o c i a t e d with v a r i a b l e s which are f a c t o r i a l l y over-complex. 
G u i l f o r d has underlined the need f o r greater s i m p l i c i t y ; " r o t a t i o n s 
and i n t e r p r e t a t i o n s would be much s i m p l i f i e d i f each v a r i a b l e were 
of complexity one; that i s , i f i t measured only one common f a c t o r 
to any appreciable extent". Though the s i m p l i c i t y of the present 
data would probably not normally merit such d e t a i l e d a n a l y s i s , a 
simple f a c t o r a n a l y s i s was performed on the r e s u l t s obtained from 
the present t e s t s . (Thurstone's centroid method) Before g i v i n g 
the r e s u l t s of t h i s simple a n a l y s i s , the reader i s r e f e r r e d to 
page 39 of t h i s t h e s i s , and the following passage. " I t would be 
advantageous, therefore, i f by manipulating short-term memory 
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v a r i a b l e s we could produce a t e s t battery which, i n view of 
Guilford*s comment, produced s u b s t a n t i a l l y only one common f a c t o r " . 
A matrix of the c o r r e l a t i o n s between the sub-tests i s given 
below:-
M.M. P. A.T. R. 
M.M. 0.356 0.269 0.256 
P. 0.356 0.362 0.3125 I n t e r - s u b - t e s t 
A.T. 0.269 0.362 0.283 C o r r e l a t i o n s . 
E. 0.256 0.3125 0.283 
A n a l y s i s of the above produced the following main f a c t o r loadings 
f o r the four s u b - t e s t s . 
Melodic ( t o n a l ) Memory 0*524 
P i t c h 0.645 
Auditory Transposition ....0*551 
Rhythm 0*50 
No f u r t h e r a n a l y s i s was c a r r i e d out, asthe above accounted f o r 
r a t h e r more than 95$ of the common va r i a n c e . 
Prom the above, i t i s c l e a r that i n t e r - s u b - t e s t c o r r e l a t i o n s 
are on the whole r a t h e r s m a l l . I n s o f a r asthe sub-tests do measure 
common v a r i a b l e s , the e x t r a c t i o n of the one main f a c t o r accounts 
f o r v i r t u a l l y a l l the var i a n c e . The f a c t o r loadings themselves 
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are moderate r a t h e r than high. The conclusion from the above must 
be that on the whole the sub-tests measure f a i r l y s p e c i f i c aspects 
of musical a b i l i t y ; under normal circumstances the s i z e of the 
obtained i n t e r - c o r r e l a t i o n s would hardly merit a f a c t o r i a l study. 
I t i s i n t e r e s t i n g that i n s o f a r as the t e s t s do measure common or 
group f a c t o r s , one s i n g l e f a c t o r accounts f o r most of the var i a n c e . 
I n view of the way i n which the t e s t haslbeen constructed, i t i s 
t e n t a t i v e l y suggested that such a common f a c t o r i s concerned with 
short term memory f o r musical and quasi-musical m a t e r i a l s . 
A d e t a i l e d study of the r e l a t i o n s h i p s between the present test 
battery and other a b i l i t i e s would be a considerable help i n the 
task of more p o s i t i v e i d e n t i f i c a t i o n of the common f a c t o r i n the 
t e s t battery. At present such a body of information i s not a v a i l -
a ble. There are a few h e l p f u l i n d i c a t i o n s from c e r t a i n of the 
stu d i e s so f a r described, however. A b r i e f comparison of c l a s s e s 
from schools i n which 'streaming* e f f e c t i v e l y takes place shows 
that there are small but not s i g n i f i c a n t d i f f e r e n c e s between streams. 
Very high or very low scores seem equally l i k e l y to occur i n e i t h e r 
group. The highest score obtained was from an eight-year old g i r l 
from the lower stream i n a school a t Leamside. This school was 
notable f o r the very low s o c i a l and economic s t a t u s of many of the 
ch i l d r e n , and the r a t h e r low r a t e of examination success achieved. 
Teachers frequently found r e s u l t s s u r p r i s i n g , e s p e c i a l l y i n cases 
where 'bright' c h i l d r e n achieved low sc o r e s . 
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Also, a study has been described showing the absence of any 
s i g n i f i c a n t r e l a t i o n s h i p between i n t e l l i g e n c e and scores i n simple 
rhythm t e s t s . The f a c t o r a n a l y s i s shows comparable loadings on 
the common f a c t o r , f o r a l l parts of the t e s t , implying that the 
other sub-tests do not measure i n t e l l i g e n c e to any appreciable 
extent. F i n a l l y , i f the sub-tests were s u b s t a n t i a l l y t e s t s of 
i n t e l l i g e n c e , one might have expected higher i n t e r - s u b - t e s t cor-
r e l a t i o n s . 
An i n t e r e s t i n g study was performed by D. Hargreaves ,to show 
the r e l a t i o n s h i p between scores on the 'A' s c a l e of the t e s t s , 
and the type of ' c r e a t i v e i n t e l l i g e n c e ' (divergent production 
a b i l i t i e s ) discussed by Getzels and Jackson (1962), Wallach and 
Kogan (1965), MacKinnon (1962) and others. Hargreaves devised 
various s c a l e s f o r measuring divergent musical thinking, i n v o l v -
i n g re-arrangement of elements, number and uniqueness of responses, 
detection of s i m i l a r i t y , auditory imagery, and d e v i s i n g questions 
to t e s t various aspects of appreciation. The musical m a t e r i a l 
used was v a r i e d , ranging from 'pop' to modern j a z z and c l a s s i c a l . 
No f r i v o l o u s m a t e r i a l was included. His findings to some extent 
p a r a l l e l l e d those of Getzels and Jackson, but in^ a s p e c i f i c a l l y 
musical context. Performance on the 'divergent' t e s t s he devised 
showed l i t t l e r e l a t i o n s h i p with scores on the 'convergent' t e s t 
of musical aptitude. We can f a i r l y c o n f i d e n t l y conclude that the 
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present t e s t battery does not measure c r e a t i v e t a l e n t i n any way. 
I n the musical sphere, as w e l l as i n the f i e l d of more general 
* i n t e l l i g e n c e * , c r e a t i v i t y must be treated as something separate 
from the simple convergent s k i l l s involved i n t e s t s of the present 
type, and d i f f e r e n t ways f o r measuring, and encouraging, i t s 
development must be evolved. (Terman, L. M., 1954? Mednick, S. A., 
1962) 
A point emerging from examination of data on other t e s t bat-
t e r i e s i s the v i t a l need to s p e c i f y at a l l times the age group 
from which data was obtained. This i s of the utmost importance 
f o r producers of c h i l d r e n ' s t e s t s , but l e s s importance f o r adult 
t e s t s . Where t e s t s are designed f o r administration to c h i l d r e n 
whose a b i l i t i e s and n a t u r a l t a l e n t s are s t i l l developing, d i f f e r e n t 
r e s u l t s are obtained f o r d i f f e r e n t age groups. I n the present 
study, i t has been noted how mean scores ', i n c r e a s e throughout the 
age range. T h i s i s e a s i l y a n t i c i p a t e d , and t e s t constructors i n -
v a r i a b l y give age norms r a t h e r than o v e r a l l norms. However, i t i s 
necessary to go beyond t h i s . I n the present work, we have observed 
how the r e l i a b i l i t y of the t e s t s , which i s comparable with other 
b a t t e r i e s i n the upper age range, f a l l s to a very disappointing 
l e v e l f o r the younger^children. I n a s i m i l a r way, v a l i d i t y i s 
a l s o a function of the age range used; f l u c t u a t i o n s i n a t t e n t i o n 
and motivation being p r i m a r i l y r e s p o n s i b l e . I n t h i s respect, the 
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use of older c h i l d r e n , or even a d u l t s , and c r i t e r i o n / n o n - c r i t e r i o n 
groups i n the d e r i v a t i o n of v a l i d i t y data may t e l l us very l i t t l e 
about the t e s t performance ' i n s i t u ' , and can cover a multitude 
of s i n s . L a s t l y , i t i s equally misleading to give one o v e r a l l 
f i g u r e , with c h i l d r e n ' s t e s t s , as a measure of the r e l a t i o n s h i p 
between t e s t scores and i n t e l l i g e n c e . Though no hard data has 
been extracted to confirm t h i s i n the present study, observation 
suggests ( i f i t i s not i n t u i t i v e l y obvious) that the r e l a t i o n s h i p 
between t e s t scores and i n t e l l i g e n c e i s i n v e r s e l y r e l a t e d to age. 
Given that a c e r t a i n minimal degree of i n t e l l i g e n c e is. necessary 
to master the t e s t s i t u a t i o n , and that t h i s remains constant f o r 
age groups, the task i s l i k e l y to be nearer to the i n t e l l e c t u a l 
• c e i l i n g ' of a young c h i l d than an older c h i l d . Thus, when a 
c o e f f i c i e n t of 0.3. i s given as a d e s c r i p t i o n of the r e l a t i o n s h i p 
with I.Q., t h i s may mean that w h i l s t there i s v i r t u a l l y no r e l a -
t i o n s h i p f o r 32 or.,13.-.year olds. .there may be a considerable one 
fo r 6 or 7 y e a r o l d s . The person using the t e s t s needs data that 
are a pplicable to the sample he i s using, r a t h e r than some o v e r a l l 
measure. A l l data should be c l o s e l y r e l a t e d to age therefore, i f 
t e s t users are not to be mislead about the e f f e c t i v e n e s s and 
e f f i c i e n c y of the t e s t s i n c e r t a i n s i t u a t i o n s . I t i s necessary 
to make a f i n a l point about the present study. A l l the t e s t i n g 
described has taken place i n the North E a s t . I t i s impossible 
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p to s t a t e with c e r t a i n t y j u s t how f a r the findings might be s p e c i f i c 
6 to the area, and how f a r they might be general. C e r t a i n l y , s t u d i e s 
have shown f l u c t u a t i o n s i n i n t e l l i g e n c e i n d i f f e r e n t areas, and i t 
does not seem unreasonable to suppose that the present findings 
might a l s o vary w i t h i n c e r t a i n l i m i t s i f the t e s t s were administered 
i n d i f f e r e n t geographical regions. Caution should be used, there-
fore, i n i n t e r p r e t i n g standard scores; though i t i s u n l i k e l y that 
any of the general p r i n c i p l e s w i l l be fundamentally a l t e r e d by 
l o c a t i o n of t e s t i n g . 
Some of the fin d i n g s from the present study perhaps help to 
c l a r i f y one of the c e n t r a l i s s u e s i n the psychology of music, namely 
the 'omnibus' versus the 'atomistic' viewpoints. As so often hap-
pens i n cases of t h i s type, the tr u t h w i l l probably emerge, even-
t u a l l y , i n a p o s i t i o n somewhere between the two. This seems very 
l i k e l y , as f a r as the present t e s t i s concerned, s i n c e the b r i e f 
f a c t o r i a l study shows that the t e s t s have considerable s p e c i f i c i t y , 
y e t a l l have loadings on s u b s t a n t i a l l y one common f a c t o r . We might 
conclude with caution that some evidence has been produced by the 
present study which suggests that the common f a c t o r i s a s h o r t -
term memory f a c t o r of a highly s p e c i f i c nature, ( i . e . s p e c i f i c to 
musical m a t e r i a l s ) . There may e x i s t , w i t h i n t h i s general category, 
d i f f e r e n c e s i n the short-term memory c a p a c i t i e s of sub j e c t s f o r 
d i f f e r e n t types of musical m a t e r i a l , but memory f o r these d i f f e r e n t 
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m a t e r i a l s i s not t o t a l l y e x c l u s i v e f o r each type. C l e a r l y , high 
scores on one sub-test do not n e c e s s a r i l y imply high scores on 
the others. The 'complexity' of musical a b i l i t y , which even the 
'omnibus' t h e o r i s t s concede, may stem from the v a r i e t y of musical 
m a t e r i a l s involved i n the t e s t s . 
I t i s not proposed to give any d e t a i l e d account of the r o l e 
of t h i s type of research i n the general sphere of musical educa-
ti o n , or education as a whole; nor to give-any explanation of 
the p o s s i b l e value, i f any, of t h i s work. The former has been 
d e a l t x-jith f u l l y by Wing, Shuter, Bentley, and others, and no 
purpose.is served here by mere r e p e t i t i o n . With regard to the 
value of t h i s type of research, the comments made along the way 
must be the only guide; no deeper, perhaps pseudo-philosophical 
d i s c u s s i o n , i s given. I n the ultimate a n a l y s i s the i n d i v i d u a l 
reader must evaluate the work and reach his.own conclusions, as 
he sees f i t . Neither i s i t proposed to d i s c u s s the undoubted 
value of music i n therapy (Gaston, T., 1968), i n the study of 
pe r s o n a l i t y (Payne, E., 1967), a p p l i c a t i o n s i n industry and e f f e c t s 
upon i n d u s t r i a l performance, (Yoshida, T., 1965) or any general 
problems concerning the "mystery of music", (wing, H. and Bentley, A., 
1966). A l l these things- are seen as pe r i p h e r a l to the* main point 
of the present study. 
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I t remains f i n a l l y to look b r i e f l y a t the p o s i t i o n of the 
present work i n the o v e r a l l p i c t u r e of musical and auditory 
research, arid to suggest d i r e c t i o n s f o r future r e s e a r c h . 
Work i n the f i e l d of musical a b i l i t i e s , and work i n auditory 
perception, have often been regarded as q u i t e separate areas of 
r e s e a r c h . There has been very l i t t l e c a r r y over from the l a b o r a -
tory-experimental s t u d i e s of hearing, to the l e s s experimental 
s t u d i e s of music and musical perception. There are signs i n recent 
j years that the more thoroughgoing experimentalists are becoming 
| more and.more i n t e r e s t e d i n problems concerned with the percep-
t i o n of musical m a t e r i a l . Newman Guttmann, ft. J . Ritsma, S. S. 
Stevens, Merle Lawrence, B. L. Cardozo and many others have per-
t 
( formed work on musical perception i n a purely experimental s e t t i n g . 
The mutual e f f e c t s of t h i s drawing together can only be b e n e f i c i a l . 
T e s t constructors, and musical e d u c a t i o n a l i s t s can gain i n s i g h t 
i n t o c e r t a i n perceptual processes, and b e t t e r appreciate the extent 
of c e r t a i n a b i l i t i e s , by an examination of more purely s c i e n t i f i c 
data. This must e f f e c t t h e i r aims, methodology, and s e l e c t i o n of 
m a t e r i a l i n a b e n e f i c i a l manner; and a l s o help to show what i s 
•musical truth' and what mere 'musical humbug' . The present work 
can be regarded mainly as an e x e r c i s e i n psychometrics; and an 
attempt to modify the type of m a t e r i a l used i n t e s t b a t t e r i e s i n 
the l i g h t of simple psychometric and psychological theory. The 
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r e s u l t , i t i s hoped, i s f i r s t l y a "battery of t e s t s that works; 
and one that may p o s s i b l y have c e r t a i n advantages over others 
i n terms of ' c u l t u r e f r e e n e s s ' . Secondly, the work demonstrates 
the u sefulness and v i a b i l i t y of the general approach to measure-
ment; one does not have to use the musicians own c r i t e r i a when 
measuring h i s s k i l l . 
On a wider front, c e r t a i n of the experimental s t u d i e s have 
shown problems to e x i s t where the non-experimental worker never 
suspected them. I n p a r t i c u l a r , some animal experiments have pro-
duced r e s u l t s that are very d i f f i c u l t to expla i n . The work of 
Dewson has been b r i e f l y mentioned i n an e a r l i e r chapter; he used 
monkeys i n an experiment-which showed that the animals showed no 
preference f o r ( i n an operant sense, could not d i s c r i m i n a t e bet-
ween) consonance and dissonance. Two pieces of experimental work 
are p a r t i c u l a r l y i n t e r e s t i n g . Blackwell and Schlosberg showed, 
as e a r l y as 1943» that white r a t s showed quite marked octave 
g e n e r a l i s a t i o n i n an operant s i t u a t i o n . However, D. A l l e n (1967) 
r e c e n t l y showed that 'normal' non-musical adult people do NOT show 
octave g e n e r a l i s a t i o n , though musical s u b j e c t s do. What can we 
conclude from these pieces of information? I s the 'normal' r a t 
more 'musical' than the normal adult human? Though we may f a i r l y 
e a s i l y explain the d i f f e r e n c e between the musical and non-musical 
humans, i t i s d i f f i c u l t to see why the r a t should d i s p l a y such 
s u p e r i o r performance. 
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F i n a l l y , research of a p h y s i o l o g i c a l nature w i l l i n e v i t a b l y 
take place i n these areas, once a s u f f i c i e n t amount of behavioural 
data has been accumulated. A recent paper by Diana Deutsch/but-
l i n e s c e r t a i n p h y s i o l o g i c a l p o s s i b i l i t i e s f o r music recognition, 
and i t i s only a matter of time before the i n v e s t i g a t i o n of the 
physiology of hearing reaohes the same l e v e l as i n v e s t i g a t i o n s of 
the eye. 
I n a sense, however, the music educator faces problems that 
are much broader than those f a c i n g the pure experimentalist. He 
i s always confronted by vast v a r i a t i o n s i n i n d i v i d u a l performance 
and capacity; there are no n i c e l y balanced control groups f o r 
him. Also, he has not the time to s i t back and theorise, and i n 
due course of time come up with an answer to a s p e c i f i c question. 
He i s confronted now with the o f f s p r i n g of the country; amidst 
the clamour he must f i n d the 'right* answers to broad questions 
which themselves are not p r e c i s e l y formulated. And he must give 
h i s answer now. I n concluding, i t i s perhaps f i t t i n g to r e s t a t e 
the s i x tenets of 'The Child's B i l l of Rights', drawn up by the 
Music Educators National Conference, i n America, 1964. 
-288-
1. 
Every c h i l d has'the r i g h t to f u l l and f r e e opportunity to 
explore and develop h i s c a p a c i t i e s i n the f i e l d of music i n 
such ways as w i l l b ring him happiness and a sense of well-being; 
stimulate h i s imagination and s t i r h i s c r e a t i v e a c t i v i t i e s ; and 
make him f e e l so responsive that he w i l l c h e r i s h and seek to renew 
the f i n e f e e l i n g s induced by music. 
2. 
As h i s r i g h t , every c h i l d s h a l l have the opportunity to 
experience music with other people, so that h i s own enjoyment 
s h a l l be heightened, and he s h a l l be l e d i n t o greater appreciation 
of the f e e l i n g s and a s p i r a t i o n s of others. 
3. 
As h i s r i g h t , every c h i l d s h a l l have the opportunity to make 
music through being guided and i n s t r u c t e d i n singing, i n p l a y i n g 
at l e a s t one instrument both alone and with others, and, a s . f a r 
as h i s powers and i n t e r e s t s permit, i n composing music. 
4. 
As h i s r i g h t every c h i l d s h a l l have the opportunity to grow 
i n musical appreciation, knowledge and s k i l l , through i n s t r u c t i o n 
equal to that given i n any other subject i n a l l the f r e e p u b l i c 
educational programmes that may be offered to c h i l d r e n and youths. 
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As h i s r i g h t , every c h i l d s h a l l be given the opportunity to 
have h i s i n t e r e s t and power i n music explored and developed, to 
the end that unusual t a l e n t may be u t i l i s e d f o r the enrichment of 
the i n d i v i d u a l and s o c i e t y . 
6. 
Every c h i l d has the r i g h t to such teaching as w i l l s e n s i t i z e , 
r e f i n e , e l e v a t e and enlarge not only h i s appreciation of music, but 
a l s o h i s whole e f f e c t i v e nature, to the end that the high part such 
developed f e e l i n g may play i n r a i s i n g the s t a t u r e of mankind may be 
revealed to him. 
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APPENDIX ONE. 
T h i s s e c t i o n contains b r i e f d e s c r i p t i o n s of some of the b e t t e r 
known musical a b i l i t y t e s t s . Also included i s a table showing 
the various types of m a t e r i a l which have enjoyed wide use, together 
with a l i s t of workers who have employed them. 
The Seashore Measures of Musical T a l e n t . 
T h i s battery has undergone two r e v i s i o n s (1939 and 1960) s i n c e 
i t f i r s t appeared i n 1919• There i s l i t t l e d i f f e r e n c e between the 
versions of 1939 and 1960, and the 1939 v e r s i o n i s the one described 
here, ( i n the 1960 version, the t i t l e i s changed to 'Measures of 
Musical T a l e n t s ' ) The t e s t s are based on the 'atomistic' concep-
t i o n of musical a b i l i t y , and with the exception of the t e s t of tonal 
memory a l l the tonal items are t e s t s of auditory a c u i t y . A l l mat-
e r i a l i n the t e s t i s of a non-musical or quasi-musical nature. 
Seashore w r i t e s of h i s t e s t s (Music Educators Journal, October, 
1937): "They represent the theory of s p e c i f i c measurements i n s o f a r 
as they conform to the two u n i v e r s a l s c i e n t i f i c sanctions, on the 
b a s i s of which they were designed; namely, that ( l ) the f a c t o r 
under consideration must be i s o l a t e d i n order that we may know 
exac t l y what i t i s that we are measuring, and that (2) the conclusion 
must be l i m i t e d to the f a c t o r s under c o n t r o l . 
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Eaoh of these s i x t e s t s purports to measure one of s i x cap-
a c i t i e s or a b i l i t i e s f o r the hearing of musical tones. There i s 
l i t t l e overlapping i n these functions, and t h e i r i s o l a t i o n f o r the 
purpose of measurement has been c r i t i c i s e d only i n the case of one". 
The s i x measures i n the battery are as follows::-
P i t c h . 
The s u b j e c t i s presented with a p a i r of tones, one a f t e r the 
other. He i s asked to i n d i c a t e whether the second tone i s higher 
or lower than the f i r s t . D i f f e r e n c e s , according to Shuter, vary 
from 2 c.p.s. to 17 c.p.s. The s m a l l e s t i n t e r v a l ( c a l l i n g f o r the 
highest degree of d i s c r i m i n a t i o n ) i s about one cent which represents 
a one-hundredth part of an equal semitone, or a change of about 
l / l 7 t h % of a given frequency. Pure tones are used throughout, and 
there are f i f t y items. 
Time. 
The s u b j e c t i s presented with a p a i r of tones, c o n s e c u t i v e l y . 
The p i t c h of the tones remains the same f o r both presentations, but 
the duration of the tones i s d i f f e r e n t . The s u b j e c t must i n d i c a t e 
whether the second tone i s longer or s h o r t e r than the f i r s t , ( i n 
the 1919 v e r s i o n the subject had to compare two i n t e r v a l s of 'empty* 
time, as . d i s t i n c t from ' f i l l e d ' time i n the present v e r s i o n ; that 
i s , the s u b j e c t had to compare the duration of two s i l e n t periods, 
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the onset and f i n i s h of which were i n d i c a t e d by c l i c k s . ) Dur-
at i o n d i f f e r e n c e s range from .5 to .03 seconds. There are f i f t y 
items. 
I n t e n s i ty (Loudness). 
Two consecutive tones, or buzzer noises, are sounded, and 
the subject has to i n d i c a t e whether the second one i s louder or 
s o f t e r than the f i r s t . Range of i n t e n s i t y d i f f e r e n c e s i s from 
4 d e c i b e l s down to 0.5 d e c i b e l s . There are f i f t y items. 
Timbre. 
Two complex tones are sounded, c o n s i s t i n g of a fundamental 
and f i v e upper p a r t i a l s . The energy of the t h i r d p a r t i a l i s 
reduced and added to the fourth i n steps of 10, 8.5, 7, 5»5» and 
4 d e c i b e l s . The su b j e c t i s asked to choose the 'best' timbre, 
which i s judged, i n the t e s t , to be the one i n which the fourth 
has the lowest i n t e n s i t y . P sharp i s used as the standard r e f -
erence tone, and there are f i f t y items. 
(The above t e s t replaced a t e s t of consonance i n an e a r l i e r 
v e r s i o n of the Seashore Battery. I n the 1919 version, two i n t e r -
v a l s were sounded and the subje c t had to i n d i c a t e which of the 
i n t e r v a l s blended b e t t e r . This type of t e s t m a t e r i a l involves 
c e r t a i n assumptions about the nature of consonance and dissonance 
which are open to question, (see page.' 286 ) 
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I n the 1960 v e r s i o n , the timbre t e s t i s as above but s u b j e c t s 
are merely asked to i n d i c a t e 'same' or ' d i f f e r e n t ' , r a t h e r than 
make some type of value judgement with an external c r i t e r i o n . 
(Shuter, 1968) 
Memory -(Tonal Memory). 
A tonal sequence, "purposely s e l e c t e d to form no melodic l i n e " 
(Wing), i s played. A second p l a y i n g follows i n which one note i s 
a l t e r e d , and the s u b j e c t i s asked to p i c k out which one i s d i f f e r e n t . 
There are ten items each of length three, four, and f i v e tones; 
the t o t a l therefore being t h i r t y items. 
Rhythm. 
The s u b j e c t hears two tapped time patterns, one."after the other, 
and i s asked to i n d i c a t e whether the two are the same or d i f f e r e n t . 
(1919 v e r s i o n ) 
I n the 1939 v e r s i o n , tones are used i n place of the taps. The 
stimulus thus has the three parameters of loudness, inter-element 
(temporal) spacing, and duration. Modern workers (Thackray) main-
t a i n that a l l three must be present, and imply that tapping sounds 
do not i n f a c t have duration i n the required sense. I t i s not 
thought by the present w r i t e r that the taps used by Seashore were 
p a r t i c u l a r l y inadequate, e s p e c i a l l y when the alternative.'.is to use 
tonal m a t e r i a l , f o r which a separate short term memory f a c t o r , as 
d i s t i n c t from memory f o r rhythmic m a t e r i a l , e x i s t s . |potal time 
to administer, about one hour. 
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Th e above s i x t e s t s comprise Seashore's battery, which i s 
a v a i l a b l e i n the form of records. The following are one or two 
other points of i n t e r e s t about the Seashore battery. 
Scoring. 
T h i s i s based c l o s e l y on Seashore's conception of musical 
a b i l i t y as being 'atomistic', and c o n s i s t s of the construction 
f o r each i n d i v i d u a l of a s c o r i n g p r o f i l e . The p r o f i l e s obtained 
were c l a s s i f i e d according to score, as A ( h i g h e s t ) , Safe; B prob-
able; C P o s s i b l e ; D Doubtful; E ( l o w e s t ) , Discouraged. Below 
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Th e p r o f i l e s sketched above are from Seashore, Psychology of 
Music, and r e f e r to one of the e a r l i e s t forms of the t e s t . The 
h o r i z o n t a l rows are l a b e l l e d with the f i r s t l e t t e r of one of the 
s p e c i f i c a b i l i t i e s , and are the same as for recent v e r s i o n s , with 
the exception of *C f o r consonance, and 'Im' f o r imagination. 
The p r o f i l e s s t i l l serve as an i l l u s t r a t i o n of the s c o r i n g method. 
Of h i s measures, Seashore w r i t e s , "These measures are not i n 
themselves an adequate measure of musical t a l e n t as a whole. They 
are merely a s e l e c t e d battery of measures of s p e c i f i c t a l e n t s i n 
which a c e r t a i n degree of capacity i s e s s e n t i a l to success i n 
music, and i n which a c e r t a i n degree of i n c a p a c i t y i s often the 
bas i s f o r f a i l u r e i n music". (Psychology of Music, p.314) 
Herbert Wing's Standardised Tests of Musical I n t e l l i g e n c e . 
Wing f i r s t s t a r t e d to work.in the f i e l d of musical a b i l i t y t e s t i n g 
i n 1933. The b a s i s f o r the present t e s t battery i s contained i n 
an M.A. t h e s i s , T e sts of Musical A b i l i t y i n School Children, 1936; 
and a Ph.D. t h e s i s , Musical A b i l i t y and Appreciation, 1941* There 
has been subsequent r e v i s i o n of i n d i v i d u a l items s i n c e then, but 
the t e s t has remained b a s i c a l l y unchanged i n form. A l l items are 
presented on a piano, and the mate r i a l i s of a formally musical 
nature. Wing believed i n the ' e s s e n t i a l oneness' (Shuter) of 
musical a b i l i t y . 
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tfing w r i t e s of h i s t e s t s , (Manual f o r Standardised t e s t s of 
musical I n t e l l i g e n c e ) , "The present s e t of t e s t s were compiled 
to correspond to the main c h a r a c t e r i s t i c s of good music, and are 
of such a nature that they need no knowledge of musical t e c h n i c a l -
i t i e s f o r t h e i r s o l u t i o n " . "The t e s t s can point out p o s s i b i l i t i e s , 
but cannot guarantee success where i n t e r e s t or the power of p e r s i s -
tence i s l a c k i n g , or i n cases where the necessary nervous muscular 
control does not e x i s t " . 
There are seven t e s t s i n the battery, the l a s t four of which 
are t e s t s of appreciation. "There are p r a c t i c e items..for Tests 1 
to 3, but not f o r Tests 4 to 7« With the l a t e r t e s t s (on apprec-
i a t i o n ) there should be no explanation, e.g. on what i s ;good or bad 
harmony". 
The seven measures i n the battery are as f o l l o w s : -
Chord A n a l y s i s . 
A chord i s played, and subjects, .are asked to i n d i c a t e how many 
tones comprise the chord. The answer sheet provides f o r a range of 
answers from 1 up to 6 notes, though i n fa.ct no item contains more 
than 4 notes. I n t h i s s e c t i o n , as i n a l l the s e c t i o n s of the battery, 
s u b j e c t s aire i n s t r u c t e d to guess, whenever they are i n doubt about 
an answer. There are four p r a c t i c e items, and twenty test items. 
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P i t c h Change. (Detecting an a l t e r a t i o n of a s i n g l e note i n a repeated 
chord) 
The s u b j e c t hears two consecutive chords. The second chord may 
or may not contain one note that i s d i f f e r e n t from the constituents 
of the f i r s t chord; the subj e c t must i n d i c a t e whether the chords 
are the same; or i f they are d i f f e r e n t , whether the a l t e r e d note 
has moved up or down. There are three p r a c t i c e items, and t h i r t y 
t e s t items. There are 12 c o r r e c t 'up' responses, 12 c o r r e c t 'down* 
responses, and 6 c o r r e c t 'same' responses. This means ;. that i f a 
person i s unable to do the task, a bias towards guessing ' d i f f e r e n t ' 
( t h a t i s 'up' or 'down') r a t h e r than 'same' w i l l probably earn him 
a f a r higher score, ( i . e . 12 points as against 6 ) . 
Memory. 
The subj e c t hears a short tune. A f t e r a short pause the tune 
i s repeated, and one note i s a l t e r e d . The s u b j e c t must i n d i c a t e 
which note was a l t e r e d i n the second playing. The notes are given 
numbers to enable the s u b j e c t to i d e n t i f y them. I f the two tunes 
are the same the subj e c t i s e x p l i c i t l y asked to "write S". There 
i s no i n d i c a t i o n on the answer sheet as to where the "S" should be 
wr i t t e n , and no p r o v i s i o n i n the i n d i v i d u a l items f o r t h i s . I n f a c t , 
a l l the items are d i f f e r e n t , and the "S" response was included i n 
an attempt to reduce the guessing score. Since the approximate 
- 2 9 8 -
guessing score without the 'same' category i s only 5*5 out of 30, 
the reason f o r t h i s i s not apparent to the w r i t e r , (wing w r i t e s , 
"The marks obtainable by guessing were reduced to one t h i r d of the 
t o t a l by i n c l u d i n g some items i n which the two performances were 
the same", r e f e r i n g to h i s appreciation t e s t s . This would only be 
true i f the l i k e l i h o o d of any one of the three a l t e r n a t i v e s being 
c o r r e c t was equal, and t h i s accounted f o r a l l possible outcomes r 
i . e . p r o b a b i l i t y of c o r r e c t guess on any response = This s i t -
u ation does not obtain i n Wing's ba t t e r y ) 
There are three p r a c t i c e items, and t h i r t y t e s t items. The 
tunes used vary i n length from 3 notes up to 10 notes. 
The remaining four t e s t s are t e s t s of appreciation, with the sub-
j e c t having to pick out which r e n d i t i o n i s 'best' according to some 
exte r n a l c r i t e r i o n . 
Rhythmic Accent. 
The s u b j e c t hears two re n d i t i o n s of a tune. Both r e n d i t i o n s 
are i d e n t i c a l i n tonal terms, but the p l a c i n g of the accentuated 
notes may be d i f f e r e n t . The subje c t has to i n d i c a t e wheither the 
two items are the same; i f they are not he must i n d i c a t e which 
r e n d i t i o n has "the s t y l e of p l a y i n g which you (the s u b j e c t ) think 
b e t t e r f i t s the tune. The m a t e r i a l used c o n s i s t s of short e x t r a c t s 
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from s e l e c t e d "good** music, e.g. Bach chorales, f o l k songs, e t c . 
There i s unequal d i s t r i b u t i o n of c o r r e c t responses. There are 
14 t e s t items. (An e a r l i e r v e r s i o n had 20 items i n each of the 
l a s t four t e s t s . These were cut to fourteen f o r reasons of length, 
and r e s u l t a n t f a t i g u e . ) 
Harmony. 
As above, except that the two r e n d i t i o n s are the same i n a l l 
respects except harmony. The s u b j e c t must i n d i c a t e which p e r f o r -
mance he thinks i s the better; or whether both r e n d i t i o n s were the 
same. There i s unequal d i s t r i b u t i o n of c o r r e c t responses. 14 t e s t 
items. 
I n t e n s i t y . 
As above, except that the two r e n d i t i o n s sometimes have the 
louder and q u i e t e r portions i n d i f f e r e n t places, being i d e n t i c a l 
i n other r e s p e c t s . The s u b j e c t must i n d i c a t e whether the two ren-
d i t i o n s are the same; of i f they are not, s t a t e "which s t y l e of 
p l a y i n g b e t t e r f i t s the tune". There i s unequal d i s t r i b u t i o n of 
responses; and again 14 items. 
Phrasing. 
As above, except that the second p l a y i n g sometimes has the 
notes d i f f e r e n t l y grouped. Wing describes t h i s t e s t as f o l l o w s : -
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"The same piece of music i s played twice. Sometimes the second 
p l a y i n g has the notes d i f f e r e n t l y grouped ( d i f f e r e n t groups of 
notes may be played with short sharp strokes, or so that they 
follow on smoothly, e t c . ) . The general e f f e c t may be compared 
to punctuation - that i s the use of commas, e t c . , i n ordinary 
w r i t i n g . I f the two playings are the same, mark 'S* . I f they 
are d i f f e r e n t choose the s t y l e of p l a y i n g which you think b e t t e r 
f i t s the music. I f i n doubt, then guess". There i s unequal d i s -
t r i b u t i o n of c o r r e c t responses. There are 14 items. 
The t e s t s are a v a i l a b l e i n the form of a pre-recorded tape, with 
i n s t r u c t i o n s given v e r b a l l y , i n addition to the w r i t t e n ones on the 
answer sheet. Duration i s about one hour, though the f i r s t three 
items can be used i n i s o l a t i o n and l a s t only about twenty minutes. 
There i s probably a f a t i g u e e f f e c t towards the end of the f u l l bat-
t e r y . The front page of the answer sheet contains a short question-
n a i r e on general musical a t t i t u d e and musical experience. On three 
t e s t tapes ;used by the present w r i t e r there was considerable ' p r i n t 
through', an induction e f f e c t which causes each sound on the tape 
to be followed by s e v e r a l d i s t i n c t 'echoes'. 
Scoring. 
One mark i s scored f o r each c o r r e c t answer, and scores f o r 
each s e c t i o n are lumped together i n t o a s i n g l e t o t a l s c ore. The 
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t o t a l p o s s i b l e i s 136. Prom the score i t i s p o s s i b l e to compute 
the 'Approximate Musical Age', and then the musical quotient or 
M.Q. Formulae f o r these have already been given. (page; 8 ) 
Worms are a v a i l a b l e f o r a l l ages from 8 to 17 years, with scores 
divided i n t o f i v e categories, generally along the same l i n e s as 
Seashore. Separate norms are a v a i l a b l e f o r t e s t s one, two and 
three, as these may be used i n i s o l a t i o n from-the r e s t of the t e s t . 
Experiences with young c h i l d r e n i n c l i n e the present w r i t e r towards 
the opinion that.the length of the t o t a l battery i s f a r i n excess 
of the capacity of the c h i l d r e n to concentrate, a t a s i n g l e s e s s i o n . 
Of h i s approach to t e s t i n g , Wing vxrites, " I t would. appear 
that at the present stage i n music t e s t i n g i t i s not p o s s i b l e to 
name ' a p r i o r i ' i s o l a t e d f a c t o r s which, when added together, make 
up general musical capacity, and which can be tested for i n i s o l -
a t i o n from music as normally heard. I t would therefore seem p r e f -
erable to approach the problem from an empirical viewpoint by f i n d -
i n g out those t e s t s which prove the most e f f i c i e n t as judged by 
t h e i r agreement with the music teachers estimates. This i s the 
method I have adopted". 
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Arnold Bentley. Measures of Musical A b i l i t y . 
The Bentley Measures of Musical A b i l i t y appeared i n 1966, i n con-
ju n c t i o n with a book e n t i t l e d T M u s i c a l A b i l i t y i n Children and i t s 
Measurement'. I n some degree, the Bentley t e s t s represent a p o s i t i o n 
midway between the extreme 'atomism' of Seashore and the extreme 
'unitary a b i l i t y ' p o s i t i o n of Wing. Low i n t e r e s t c o r r e l a t i o n s lead 
him to favour the 'atomistic' view, but h i s t e s t m a t e r i a l i s on the 
whole much l e s s oriented towards p e r i p h e r a l measures than that of 
Seashore; though the p i t c h t e s t does involve d i s c r i m i n a t i o n of 
smaller-than-semitone d i f f e r e n c e s • 
The four sub-tests i n the battery are as f o l l o w s : -
P i t c h D i s c r i m i n a t i o n T e s t . 
I n t h i s t e s t the s u b j e c t i s presented with two consecutive tones. 
He has to judge whether or not the two tones are the same. I f not, 
he must i n d i c a t e whether the second tone i s higher or l o v e r than 
the f i r s t . Concert 'A1 (440 c.p.s.) i s used as a reference tone, 
and a l l p i t c h d i f f e r e n c e s are deviations from t h i s tone. P i t c h d i f -
ferences range from 3 c.p.s. to 26 c.p.s. (Shuter) There are.20 
items. Tones are produced on a sine-wave a u d i o - o s c i l l a t o r . 
Tonal Memory (Tunes). 
The s u b j e c t hears a l i t t l e tune of f i v e notes. A f t e r a short 
pause a s i m i l a r tune i s heard. The s u b j e c t must s t a t e whether or 
-303-
not the two tunes are the same; i f they are not he must i n d i c a t e 
the number of the a l t e r e d note, i n a manner s i m i l a r to the Wing 
t e s t of memory. I n the tunes,, a l l notes are of equal length, so 
there i s no rhythmic complexity. Although the su b j e c t has the 
option of answering 'same', a l l the items are i n f a c t d i f f e r e n t . 
Prom a point of view of d e c i s i o n theory t h i s s i t u a t i o n i s perhaps 
not i d e a l . The mate r i a l i s played on a pipe organ, u s i n g four-foot 
and eight-foot f l u t e stops. There are ten items. 
Chord A n a l y s i s . 
A chord i s played, and the subje c t must s t a t e how many notes 
are i n the chord. The t e s t i s made up e n t i r e l y of two, three and 
four-note chords. There i s no i n d i c a t i o n i n the i n s t r u c t i o n s as to 
what p o s s i b l e a l t e r n a t i v e answers e x i s t ; though t h i s s i t u a t i o n i s 
the same f o r a l l s u b j e c t s . (But one might expect an i n c r e a s e i n 
the scores of some low s c o r i n g s u b j e c t s i f p o s s i b l e a l t e r n a t i v e s 
were made c l e a r ) M a t e r i a l i s again played on a pipe organ, u s i n g 
an eight-foot open diapason stop. This does not produce a sine-wave. 
There are twenty items, (Shuter gives the number i n c o r r e c t l y 
as 10) and each chord has a duration of three seconds. 
Rhythmic Memory. 
This c o n s i s t s of a s e r i e s of 'paired-comparisons' a f t e r the 
f a s h i o n of the tonal memory t e s t . The su b j e c t hears a rhythmic 
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pattern, based on an underlying metre. ( A l l items are i n simple 
quadruple time) A f t e r a short pause he hears another time p a t t e r n . 
He must s t a t e whether the two patterns are the same; i f they are 
d i f f e r e n t , he must give the number of the beat (not the number of 
the note as i n the tonal memory t e s t ) on which the change occurs. 
Each h a l f of each item i s one measure (bar) long. I n t h i s t e s t , 
,same' items do i n f a c t occur i n equal proportions to other c o r r e c t 
answers. 
There are ten items; means of presentation i s v i a a pipe organ 
usin g eight-foot small diapason and two-foot f i f t e e n t h stops. P i t c h 
i s kept constant throughout the t e s t s . There are ten items. 
Scoring. 
One mark i s awarded f o r each c o r r e c t answer, the t o t a l possible 
being 60 marks. Scores are again placed i n f i v e categox'ies, A, B, C, 
D, and E, i n groups of 10, 20, 40, 20, and 10 percent according to 
r e l a t i v e s c o r e . 
The t e s t s are a v a i l a b l e i n record form. The a c t u a l t e s t s l a s t 
only about twenty minutes, and t o t a l administration time r a r e l y 
exceeds a h a l f hour. A l l i n s t r u c t i o n s are given v e r b a l l y on the 
record. 
Bentley w r i t e s , " I t i s i n t e r e s t i n g to note that, i n s p i t e of 
t h e i r c r i t i c i s m s of the a n a l y t i c approach, when the adherents of 
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the 'music i s a unity' school of thought themselves attempt to 
measure musical a b i l i t y the very complexity of t h i s a b i l i t y compels 
them to use separate t e s t s of the d i f f e r e n t f a c t o r s i n i t . 
I t has to be accepted that the measurement of musical a b i l i t y 
has not y e t progressed beyond a r a t h e r rudimentary and u n s a t i s f a c t o r y 
stage. Nor could i t be otherwise w h i l s t there e x i s t s no agreement 
on what musical a b i l i t y i s . We may be able to recognise i t , or 
think we can, but we cannot as y e t define i t " . 
The above i s a b r i e f d e s c r i p t i o n of the three t e s t s which are 
judged by the present w r i t e r as being perhaps the most r e p r e s e n t a t i v e 
of the e x i s t i n g b a t t e r i e s , and a l s o they have had f a i r l y widespread 
use i n t h i s country. A considerable number of other t e s t s e x i s t s , 
however, which i t i s not proposed to d i s c u s s here. References f o r 
these may be found a t the back. There i s a c e r t a i n amount of redun-
dancy, i n much of the t e s t m a t e r i a l , and below i s given a table showing 
the broad types of t e s t m a t e r i a l used by d i f f e r e n t w r i t e r s , wherever 
overlap occurs. The table i s not exhaustive, but points out only 
major s i m i l a r i t i e s i n t e s t procedure. 
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AUTHORS USING SIMILAR TEST MATERIAL. 
P i t c h T e s t s . 1. Mainwaring. 2 . Seashore. 3« Kwalwasser-
Dykema. 4» Bentley. 5* Wing (but with 
masking tones) 
Chord A n a l y s i s 
T e s t s . 
1. Wing. 2 . Bentley. 
Memory Tests ( a ) 
Memory Te s t s (b) 
1. Wing. 2. Bentley. 3. Seashore. 
4« Kwalwasser-Dykema. 5« Gaston. 
6. W h i s t l e r and Thorpe. 
1. Drake. 2. Kwalwasser. 
I n t e r v a l T e s t s . 1. Madison. 2. Lundin. 
Rhythm Tests ( a ) 
Rhythm Tests (b) 
Phrasing. 
1. Seashore. 2. Bentley. 3« Kwalwasser-
Dykema. 4« Whistler and Thorpe. 
5. Thackray. 
1. Thackray. 2. Drake. 
1. Gordon. 2. Wing. 
KEY. 
P i t c h T e s t s . 
Chord A n a l y s i s T e s t s . 
Memory Tests ( a ) . 
Memory T e s t s ( b ) . 
P a i r e d comparison of two tones, r e q u i r i n g 
• same/different' and/or * up/down d i s -
c r i m i n a t i o n . 
"How many notes i n t h i s chord?" 
Pa i r e d comparison of tonal sequences, 
r e q u i r i n g 'same/different* d i s c r i m i n a t i o n , 
with p o s s i b l e ' l o c a t i o n of changed note' 
required. 
P a i r e d comparison of tonal sequences, 
r e q u i r i n g 'nature of change' d i s c r i m i n a t i o n . 
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I n t e r v a l T e s t s . 
Rhythm Tests ( a ) . 
Rhythm Te s t s ( b ) . 
Comparison of simultaneous (harmonic) 
i n t e r v a l s , r e q u i r i n g 'same/different' 
d i s c r i m i n a t i o n . 
P a i r e d comparison of two rhythmic sequences 
or patterns r e q u i r i n g 'same/different 1 d i s -
crimination, with p o s s i b l e l o c a t i o n of 
changed element required. 
The s u b j e c t must continue to count a steady 
beat e s t a b l i s h e d i n i t i a l l y by a metronome, 
through a period of s i l e n c e , u n t i l the 
s i g n a l to stop i s given. I f the su b j e c t 
oontinues to count s t e a d i l y and a t the 
proper speed, he w i l l a r r i v e a t the c o r r e c t 
number by the time the s i g n a l to stop i s 
given. 
Phrasing. P a i r e d comparison of two fragments of music. 
The s u b j e c t must i n d i c a t e which performance 
i s b e t t e r i n terms of musical phrasing. 
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SPECIAL APPENDICES. 
THE 'A' SCALE. 
.. APPENDIX ONE. 
Part One; Melody. 
Practice Items; 
1. E D C 
2. G A B 




E** B1? Gff Pfr G 
Cf G A B C 




















B* B . CT 
B ^ E ^ 














D* G C' 
Ek lP : G 
D1 G A 
D B G 
D' E' FsfF 
D' F' E* C" E 1 E 
G' F' A' E 1 B D' F # G 
E^ E*' D* E^ G' c' D' P' Bl' D1 B^ D1 
F 1 D' B* A G B 
A E' G' G F' B Fff Ff* 
A B F Ff G D E' C' 
F # F ' D B G A 
F' D' E' B* E* G A& (tfr 
B A G F B F9" 
G C1 E' C' D1 G C1 E' 
B F E' C* F A^ G C*F' 
C' E' D* G A C" G A 
B b A B. D B G E*> F 
C" G D' E 1 F^A Of F#=-
Letters indicate tunes 
comprising the test items 
in alphabetical notation. 
Part Two: Pitch. 
Practice Items: 




















Numbers indicate frequencies of stimulus 
tones i n cycles per second. 
- i i -
Part Three: Auditory Transposition. 
Practice Items: 
1. DE b FFf DE' 
2. CC' DE*» CO** 




























DA EV 1 
FG CE1 
CD EE1 
F i r s t column gives, stimulus interval. 
Second column gives f i r s t comparison 
in t e r v a l . 
Last column gives second comparison 
i n t e r v a l . 
Part Four: Ihythm. 
Items comprising the rhythm test are given overleaf. The tiro 
comparison rhythms are labelled 'a' and • b* respectively. The 
number at the end of each pair indicates whether the preceding 
metre was duple, t r i p l e , quadruple, or quintuple. 
The items comprising form 'B' of the test are la i d out i n a 
similar manner to the above version, but on most parts of the ' B' 
form there are fewer comparison items, (see text) 
- i i i -
Part Four; Rhythm* 
Praotioa Items* 
* « J/»U/»M)N y m\n>\x)f{fi>\ 3 
l a s t It«u 
1. « 
2. « 
s. « ;/JMM|M|>». b >JWI;XWI;JWN>| 3 
7.*;JWM.W« i> imtniw + 
1 2 . « b rnim\MMbtm\)}}u 4-
- i v -
THE 'B' SCALE. 
Part One: Melody. 
Practice Items: 
1. F A G F A G C 2. D E Fft5 D1 A Cfl' D . E 
3. D F A D F A D1 D 
Test Items: 
1. B G D _ i _ i D F E' c 2. B" B C*7 B D" F*VG 
3. E^ B* E B E^ E*' D' 
4. F' E' D1 Ctf-'C D» F' 
5- B* A G D' B* A G B 6. G Fff E E G' G F B 
7.. F Ffr A. F J*" A D E' 8. G G*8 E!>' F' E* G off- FM G' 
9. A Ffr D F#- E 4 , G 10. G F# B B A G F 
11. c D' G C' G C E" c D' G C E 1 12. F E^ G# G B F A c F GfT G CT' 
13. C D1 G A C' E' D' G A C G A 
14. B, D B G B B A B, D B G E*> F 
15. G D* E L W- C, A G D«< E' F ^ O ^ F * 






1. 235 9. 175 2. 400 10. 525 
3. 255 11. 350 4. 650 12. 220 
5- .390 13. 800 6. 150 14. 455 7. 420 15. 210 8. 310 
.' J 
-V-
Part Three: Auditory Transposition. 
Practice Items: 
1. E E' F G 2. D E F F4P 
3. G A E^ F 
Test Items: 
1. C E D D1 9- D A E 2. C c/ G A 10. c Ffr D B* 
3- E F T E G 11. C E D 
4- D F # F A 12. D E' F C 
5. G B D c 13. D B* F A 6. C c D D1 14. C C# 
c f 
B C» 
7- E F D'u. 15- E C A 8. E G G Eb' 
Part Four: Rhythm. 
Items comprising the rhythm t e s t in form *B R appear 
overleaf. Numbers following each item show whether 
metre was duple, t r i p l e , or quadruple. 
Special appendix two ( s t a t i s t i c a l music) follows on page v i . 
no 
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Kxaaplos of s t a t i s t i c a l l y Aerived approximations to ausio. 
S E V E N N O T E S R E S T R A I N T 
1 m f ff f m m f 1 m f ffM M '—\ 
L L J J J i J L A ^ f f N frrr.fFT=? i i 1 
1—'Ti l ^ J J' J J i 
F I V E N O T E S R E S T R A I N T 
-f J - f - r f T P f f ft* f 1 — M #p 
y * * — L L + — 1 — - 1 4J * ' tf* f " 
•f—i »f r r *f r f *r *r r' *T r hr r fF=-
i J |j i i—* i r ii— 1 ' f i 
i. i . . j >Y, i7 r Y r *r t ? — rr iki ' 1 =t i 
vii 
T H R E E N O T E S R E S T R A I N T 
j r r r r r j f j j j J J j j j J • J 
tT"J"r r i r r J J ^ 
O N E N O T E R E S T R A I N T 
j r r r r j j f f f f j fr r J j « r j j , J J 
FINAL VERSION OF THE TEST BIAMK. 
S.e>.Df)VtB.S. D£PT OF ?S%HOL06-yf QVfiJURtA U M , 
PLE3S£ COWPL-BTS. fH£ FOLLOWING-
Nflfwfc -
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